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Preface 


These Proceedings contain the papers, discussant com- 
ments, panelist remarks, and audience discussions pre- 
sented at the International Occupational Classification 
Conference, held June 22-24, 1993, in Washington, DC. 
This conference was sponsored by the Bureau of Labor 
Statistics (BLS), at the request of the Office of Manage- 
ment and Budget (OMB), to introduce the revision of 
the Standard Occupational Classification system. 

Numerous staff members from the Bureau of Labor 
Statistics made significant contributions to the successful 
planning and implementation of the conference. The con- 
ference program participants—paper presenters, panelists, 
session chaixpersons, and international experts—provided 
valuable insights into the challenges confronting the clas- 
sification of occupations and potential solutions to these 
challenges. 
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introduction 


Recent concern with the quality of the U.S. workforce, 
skill formation issues, and changes in occupational struc- 
tures due to new technology and shifts to high-perform- 
ance work organizaons, highlight the importance of ac- 
curate, timely, and comparable occupational information 
to support program planning, career guidance, and train- 
ing development. As such, many users and producers 
of occupational data feel that it is time to re-examine 
the Standard Occupational Classification (SOC) and to 
develop a classification structure that meets the occupa- 
tional information needs of the twenty-first century. 

Historically, various U.S. Federal agencies, primarily 
the Department of Labor and the Bureau of the Census, 
have developed their own separate occupational classifica- 
tion systems, designed to meet their own specific statis- 
tical and programmatic needs. The lack of comparability 
between these various sources of occupational information 
and data led to multi-agency interest in and action to 
develop a Standard Occupational Classification system, 
becinning in 1966. The SOC, first published in 1977 
and revised once in 1980, was intended to provide a 
mechanism for cross-referencing occupation-related data 
coilected by various economic and social siatistics pro- 
grams in order to maximize the analytical utility of these 
data. 

The SOC never was implemented fully across all Fed- 
eral occupation-related data collection efforts, however. 
In addition, the 1980 version of the SOC is outdated, 
as new occupations have emerged since that time. In 
November 1991, the Office of Management and Budget 
(OMB) designated the Department of Labor as the lead 
agency to coordinate the development of a new U.S. 
Standard Occupational Classification system by 1997. 
Since that time, the Office of Employment and Unem- 
ployment Statistics of the Bureau of Labor Statistics and 
the Dictionary of Occupational Titles (DOT) staff of the 
Empleyment and Training Administration (ETA) have 
been working together to organize activities aimed at 
developing ir formation and alternative approaches related 
to classification principles for the new SOC. These activi- 
ties have included commissioning papers on major occu- 
pational classification issues and soliciting contributions 
of papers on other specific topics. 

BLS sponsored an International Occupational Classi- 
fication Conference, held June 22-24, }993, in Washing- 
ton, D7, at which the commissioned and contributed pa- 


pers were presented. The Conference provided a forum 
for the discussion of new ideas and alternative approaches 
to occupational classification issues and served to intro- 
duce revision activities for the U.S. SOC. The Conference 
included many of those persons and agencies directly 
involved with the user community of occupational classi- 
fications. The approximately 100 participants represented 
Statistical agencies from a variety of countries, academia, 
State-level interests, professional associations, and all rel- 
evant Federal agencies. 

At the conclusion of the conference, heads of the major 
Federal agency cffices responsible for the development 
and maintenance of the SOC—the Office of Management 
and Budget, the Bureau of Labor Statistics, the Bureau 
of the Census, and the Employment and Training Admin- 
istration—participated in a panel discussion. This session 
summarized the lessons from the conference and potted 
out the direction that thee major players must move 
in, together, t» revise the SOC to meet the occupational 
information needs of the twenty-first century. 

This volume contains the conference presentations and 
is Organized in the same manner. Each section presents 


* papers or panelist remarks, discussant and author com- 


ments, and audience comments. Section I is comprised 
of three introduciory presentations about why it is time 
to revise the SOC. Section II contains six presertations 
that provide a perspective on the current structure and 
use of various U.S. occupational classification systems. 
Another six papers make up section III. It looks at new 
challenges and alternative approaches to occupational 
classification. Section IV includes three presentations on 
user needs and occupational classification systems. Four 
papers on the possibility of developing a unifying occupa- 
twonal classification system in the U.S. are presented in 
section V. Section VI contains eight presentations by 
int:mational experts on innovations in occupational clas- 
sification in other countnes, as well as two presentations 
rela. to how the United States can learn from the 
international experience. The ideas of the panel of agency 
leaders responsible for the SOC concerning ine future 
direction of the SOC revision effort are contained in 
section VII. The final section includes comments on occu- 
pational classification that were submitted by conference 
participants who did not have the opportunity to make 
a presentation at the conference. 
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Welcome 


Introduction 

The presentations in this opening session focus on the 
importance of occupational classification and why the 
U.S. Standard Occupational Classification System is in 
need of an overhaul. Secretary of Labor Reich cescribes 
recent changes in the economy and technology and their 
effects upon the structure of occupations, and he chal- 
lenges the group to devise a new SOC that reflects these 


realities. Thomas Plewes provides an overview of the 
SOC revision effort to this date, emphasizing why the 
United States needs to develop a new SOC. Jack Triplett 
outlines a parallel revision effort, that of the U.S. Stand- 
ard Industrial Ciassification System, in an attempt to dis- 
till lessons for the occupational classification revision 
process. 


William G. Barron 


Bureau ©* Labor Statisitics 


On behalf of the Bureau of Labor Statistics and the 
many BLS staffers who worked so hard to organize and 
present this conference, | want to welcome you to the 
Bureau and our new conference facility. This is the first 
major international conference we've hosted in our new 
conference center. So it’s a particular challenge for us. 

Our goal is to make you feel welcome and comfortable, 

and to facilitate the kind of thoughtful learning experience 
that we need to have in order to consider this important 
topic. 
In starting this conference, we have an unprecedented 
opportunity to reconsider some important aspects of occu- 
pational classification: Unifying different structures; mee!- 
ing the needs of users; reflecting changes in the economy 
and the organization of work; capturing lessons learned 
internationally. These are the subjects that we will focus 
on this week, and each of these subjects has important 
ramifications. 

In the United States, without a centralized statistical 
system such as that which exists in many of your coun- 
tries, various Federal agencies historically have developed 
their own separate occupational classification systems. 
The systems were designed to meet particular user needs 
and to meet particular data collection structures. 

Although some agencies may prefer to continue main- 
taining these various incompatible classification systems, 
others feel that there would be a net value added that 
could be provided to users of occupational data by devel- 
oping a more unified Federal classification structure. 

As a first step, we need to have a more unified Depart- 
ment of Labor occupational ciassification structure. Move- 
ment in this direction has already started. In its final 
report, the Secretary of Labor's Advisory Panel on the 
Dictionary of Occupational Titles recommended thai a 
revised Dictionary conform to the classification structure 
of a revised standard occupational classification (SOC) 
system, and in the interim conform to the Bureau of 
Labor Statistics Occupational Employment Statistics sys- 
tem. 

The Employment and Training Administration's stand- 
ard participant information record system, being devel- 
oped for use in assessment of Job Training and Partner- 
ship Act outcomes, also is using the Occu,.ational Em- 
sloyment Statistics system as the basis for reporting occu- 
pational placement. 

Another source of dissatisfaction lies with the per- 
ceived accuracy of current occupational classification 
structures. Some structures, including the SOC, have not 


been updated for more than a decade and, therefore, 
many new occupations that have emerged as a result 
of new technology or changed forms of work organization 
are not included in the current classification structures. 

Changes in economic structure, in technology, in flexi- 
ble management strategics, and in work organization itself 
challenge us to develop and maintain a comprehensive, 
current and consistent national occupat' >nal classification 
system. 

Currently, all Federal occupational classification sys- 
tems are based on work performed or on job titles. As 
the pace of occupational change has increased, many 
people are increasingly concerned with issues of skill 
transferability between jobs or occupations, in order to 
facilitate transitions in an increasingly volatile economic 
environment. 

An important issue that will be raised during this con- 
ference is whether a new United States standard occupa- 
tional classification system should be based primarily on 
skill type, rather than work performed. 

Finally, we have seen many innovations in international 
occupational classifications. We hope that they can be 
used to inform and educate the U.S. effort, and perhaps 
vice versa. A full day of the conference will be devoted 
to international occupational classification issues. 

The international experience is important for two rea- 
sons. One relates to the international comparability of 
data, and the other relates to 'essons that can be learned 
from the experience of other countries. 

So these are the important reasons for the Bureau of 
Labor Statistics to have sponsored this conference under 
the auspices of the Office of Management and Budget, 
which does have the ultimate responsibility for the United 
States Standard Occupational Classification system. 

In that respect, | would like to introduce Katherine 
Walliman, the Chief Statistician from the Office of Man- 
agement and Budget, who will be with us for much 
of the next 3 days. Kathy, as always, we're pleased 
to have you here. 

About a year ago, when we began the work planning 
this conference and then formally announcing it, I can 
assure you that neither 1, nor anyone else in the Bureau 
of Labor Statistics, realized that just 12 months later 
I would be standing here before you introducing a Sec- 
retary of Labor who has published works and writings 
on the subject of economic change across nations and 
in our workplaces, which have included a special focus 
on classification structures and their uses and limitations. 


I can assure you I had no idea that | would have such 
a person to introduce to you today. And, of course, 
I'm very glad that | do. 

If you"ll look at the Secretary's work, it’s very clear 
omy, he has—at least in my opinion—a view of the 
future. 

Clearly, 1 can’t do justice to the career this man has 
had, both in the public and private sector before becom- 
ing Secretary of Labor, and the contributions he has 
made to the Government and to the Department in the 
short time that he has been Secretary. | can't do justice 
to that in this brief amount of time, and I don't think 


you today. The fact that he is here, 
ccsapting wat | aish to 6 tountly demanding ches 


ule, is an indication of the importance that he attaches 
to the work of this conference and to your work. 

In a broader context, I think it’s a very clear sign 
of the commitment and the esteem that he has for the 
work of data producers generally. Robert Reich is a 
hands-on data user. He has a tremendous respect for 
the agencies and the institutions that produce such infor- 
mation. 

In these difficult budget times, it wouldn't be respon- 
sible for me to indi-ate to you that either he nor | 
could resolve all the difficult budget dilemmas that we 
may face. But there is one thing that is very clear. BLS 
has a Secretary who has a deep and abiding commitment 
to this institution, its work, and its people. I'm very 
proud to introduce to you the Secretary of Labor, Robert 
Reich. 


Robert B. Reich 


U.S. Secretary of Labor 


Good afternoon. It’s so nice being in front of a group 
of adults. For 12 years, | would say, “‘Good afternoon" 
to students and they'd write down “‘Good afternoon.” 

First of all, the reason I’m here today is, not only 
to encourage you, but because I believe that good public 
policy depends on good data. You cannot make good 
public policy if you don’t have good data. That is the 
starting place for good public policy. 

And, with regard to the work force, good public policy 
depends on good data about the work force. 1 suppose 
I have a certain prejudice because of my academic back- 
ground, but I can also tell you that in countless ways 
the work you are doing internationally for the BLS, the 
work from OMB—I can see many of you from different 
parts of this Government—you are affecting public poli- 
cies in ways you can’t even imagine and are having 
a very profound effect on public policy. 

Now, it’s becoming even more profound because the 
structural changes that are occurring in the work force— 
both domestic and international—have become political 
in the sense that they have political consequences. 

In just a few weeks, the United States is going to 
announce the first of its base closures—major sets of 

ise closures. That is the beginning of an escalation 
of a military build-down, as they say in bureaucratese. 
I never quite understood what a build-down was until 
I came to the Government. 

There are, therefore, endogenous factors. There are 
things that the United States Government is doing here 
that are affecting the structure of the U.S. economy. 
But, there are also all sorts of exogenous factors that 
are occurring. Large companies are slimming down, 
largely because of technology and international competi- 
tion. Small companies are popping up, again, in part 
because of technology and international competition. 

We see in advanced, industrial countries a certain pat- 
tern, indicating that if you have wage rigidities built 
into your system—rigidities in terms of setting national 
wage rates, or any kind of national wage structural proc- 
esses—the result often has been structural unemployment 
rates higher than in countries such as Britain and the 
United States where the wage structure is more flexible. 

But, those can't be the two alternatives. That’s a 
Hobbesian choice. If our choice is either a flexible wage 
structure, in which an awful lot of Americans are basi- 
cally getting poorer in terms of their wages, benefits 
and working conditions, or a less flexible wage structure 
in which we have much higher levels of structural unem- 


ployment, then industrialized nations are all in trouble. 
There’s got to be a third choice. 

As the demand for higher skilled workers shifts in 
favor of people with education and training, and against 
people who do not have education and training, the third 
option becomes very clear—ensuring that your work force 
is aGequately prepared. 

In this country, there's been a big debate over the 
last 10 years about whether the middle class is, indeed, 
shrinking, and as one of those academics who supported 
the claim that the wage structure was polarizing, | re- 
member having endless discussions with people here at 
BLS, particularly Janet Norwood, who is one of my dear- 
est friends. Janet and | would be debating all the time, 
and the data were very indecisive. The data are still 
not completely free from controversy, but I think that 
there is more consensus now that there is a polarization 
going on, which has to do with international trade and 
technology. Without international trade, we'd all be in 
worse shape, because intemational trade tenis to reward 
people who are the problem solvers, who are well edu- 
cated in advanced industrial countries and who, therefore, 
have a larger market for their problem-solving abilities. 

By the same token, as you open markets all around 
the world, there are 12,000 people entering the global 
economy every hour, the vast majority of whem would 
be delighted to work for a small fraction of unskilled 
American wages. 

Technology has the same bifurcating effect, I think, 
with regard to skilled people. Technology is a tool, « 
computer, some piece of information technology, some 
piece of high-tech machinery, that helps enlarge problem- 
solving Capacities. 

All of you in this room are problem solvers; you 
are problem identifiers, using technology like mad. Tech- 
nology is a(ding to the value that you, in tum, add 
to this and the global economy. 

On the other hand, if you don’t have skills, technology 
tends to supplant you or push your wages down if there 
is a good deal of wage flexibility. 

We used to have a lot of telephone operators in this 
country before automated switching equipment came 
along. /no I’m talking about the service sector, not just 
the ziccwufacturing sector. That's what everybody focuses 
on, robots in the factories, computer-aided design, com- 
p“ter-aided manufacturing, computer-integrated manufac- 
turing; it’s not just the factory sector. 

I am not one of those who believes that the central 
problem in industrialized naticns as well as the country 


is a loss of marufacturing jobs, because it depends on 
where those jobs show up on the national income ac- 
counts. Design engineers, manufacturing engineers, a lot 
of marketing and advertising specialists, and a lot of 
high-value-added jobs are on the service side of the na- 
tional service accounts if they are out-sourced. and that 
is what is happening. 

The value of any product these days comes from the 
business services, design engineering, manufacturing engi- 
neering, marketing, advertising, investment banking, sad 
to say, legal services, the actual service, the actual manu- 
facturing. 

We need your help. Let me say that once again. We 
need your help. We, who have policymaking responsibil- 
ities, not only im the Admuinistrction, not only m the 
Executive Branch, but also in Congress, we need your 
help in terms of understanding these structural shifts in 
the economy. 

There is a great need out there, and it's expressed 
every day. In fact, this morming | was up with a group 
of legislators, the heads of a bunch of committees, and 
we were talking about jobs. 

There was Dan Rostenkowski, Ways and Means, and 
Dick Gephardt, the Majority Leader of the House, and 
several other committee heads around a table, and the 
topic was jobs, and the question was, what are we going 
to do? The structural unemployment seems to have in- 
creased during Sus last recession. It looks like more 
of the victims ot net new job losses are not going to 
get ther jobs back. And, if on top of that we have 
military down-sizing, and on top of that we have 
NAFTA, and on top of that we have changes in the 
health care system, there are going to be costly, huge 
shifts with regard to jobs. Does im mean fewer clerical 
jobs, in terms of insurance companies? Does it mean 
more jobs in terms of home health care? All of these 
committee heads sitting around a table-—we have to un- 
derstand the job structural situation. We've got to come 
up with policies. Our consiitents are hurting. They are 
im anxiety out there. 

Now, | could give them some data, some of the data 
that many of you in this room had come up with, but 
the question is, can we do better for policymekers given 
these structural shifts? 

1 think the answer has to be yes, because the issues 
are becoming more and more difficult and problematic. 

We do need a uniform system across the government 
with regard to these job classifications. | don't know 
how we are going to get there, but it rust doesn’t make 
sense to have all kinds of different ways of classifying 

Now, with regard to skills, we also have to explore 
the possibility, not only with regard to occupational clas- 
sifications, but also skill classifications. We need to know 
more about where the skills are and what people need 
to be trained for. | don't know quite how we are going 


to be doing that. These are big, big issues, 


where the skills are and where they are needed, or where 
they are, or whal occupations incorporate what kinds 
of skills—it's going to be harder and harder to make 
the kinds of policy decisions that are increasingly being 
demanded of policymakers, and that’s the point | want 
to get across. 

The demand side of this equation is in-reasing. Now, 
you might say to yourself, “If the demand is increasing 
so much, where are the resources?"" And, as somebody 
who has been in this job only 5 months and considers 
himself a non-professional bureaucrat, administrator, and 
non-professional politician, | am still mystified by how 
decisions are made about resources, even though I sat 
there for 3 months at a table in the Roosevelt Room 
in the White House trying to help the President make 
decisions on the economic plan = a till mystified as 
to how we got where we are mgt cow with regard 
me scsowce deeds of Gc Government, tut Gant is 
anuther story for another day. 

Let me simply say that we have to live within the 
constraints. If you were a group of people in the private 
sector, perhaps in a major successful private-sector cor- 
poration, | dare say that you would be facing the same 
resource constraints and feeling the same sense of frustra- 
tion of being expected to do more with fewer resources. 
I used to do some consulting for the private sector, 
and every time ! visited successful companies, | would 
hear exactly the same complaint: How in the world are 
ve going to do it? Our resources are being slimmed 
down, we have greater and greater constraints, more and 
more demands on us. Yes, it makes sense to do what 
they say we want to do, but how can we possibly do 
it? 

So, this is not just the Federal Government, this is 
society-wide, and I dare say it’s exactly the same in 
other countries as well. 

We all have to do better with less, in both the public 
and private sectors. 

I just want to get across to you that the only way 
the public sector in this country is going to do better 
with less—particularly, with regard to jobs ‘n the work 
force, which, after all, are the centerpieces of the Clinton 
Administration's agenda—is to get better information. 
And, | realize this is not going to happen overnight: 
this is a long process, but | feel so strongly about the 
importance of this process. 

You know, I have en odd fascination with job classi- 
fications, and I can't tell you when it began, but | can 


tell you one of the sources of the fascination is that 
if you look at the history in this country of how jobs 
have been classified, you actually have a sort of 


anthropological/sociological view of how society has 
viewed itself. < 

Job classifications reflect value judgments about the 
structure of an economy amd jobs, and we have evolved 
over time. Now, unfortunately, often in periods of history 
our evolution is a little bit behind where things are, 
but these have evolved over time, and they respond to 
society's sense of itself—not only where it is, but also 
where it wants to be. 

We never thought in terms cf biue collar and white 
collar before the 1930's. But in the 1930's, there was 


a bok which first established the notion that there were 
blue-collar and white-collar jobs—two distinct classes of 
jobs in America. As a result, job classifications began 
to evolve. 

In any event, let me personally thank you from the 
Administration and also from the Department of Labor 
for the efforts that you are making, for the efforts that 
you are going to be making, and let me express my 
support for the importance of the effort you are undertak- 
ing, and God speed you all. 

Thank you. 


Why Redo the Standard 
Occupational Classification 
System? 


Thomas J. Plewes 
Bureau of Labor Statistics 


My purpose here today is to set the stage for the 
conference, to help define its purpose, and to justify 
its convention. I undertake that small order in concert 
with Jack Triplett of the U.S. Department of Commerce's 
Bureau of Economic Analysis, who chairs the intensive 
U.S. Government effort to refine all economic classifica- 
tion systems. 

The setting for conferences which enlist the interest 
of a distinguished group of participants, excite the intel- 
lectual curiosity of a group of superb writers and speak- 
ers, and elicit the support of such organizations as the 
Employment and Training Administration (ETA) of the 
U.S. Department of Labor and the Bureau of the Census 
is set long before the welcoming remarks are made. Such 
conferences begin with a need, are borne of a vision, 
and are the product of much hard work. 

The need is obvious. I will discuss that at some length. 
Other speakers will dwell on that more elequently later 
in the proceedings. 

The vision is a shared vision. It is a vision of the 
Office of Management and Budget, which under Hermann 
Habermann and now Kathy Waliman has been able to 
parlay a sparce resource base into major reconsiderations 
of economic and geographic classification structures, as 
well as serious review of program issues. We also want 
to acknowledge the contribution of Paul Bugg, who has 
been a driving and inspirational force in this process. 

I'm going to stop naming names quickly, for fear that 
I'll omit an important contribution. I do want to acknow!- 
edge the vision that Dixie Sommers, chair of the Advi- 
sory Panel for the Dictionary of Occupational Titles 
(APDOT), and the leadership that Carolyn Golding, Bob 
Schaerfil, Bob Litman, and Donna Dye of ETA brought 
to the process. All of us had convinced each other some 
time ago that a revamping of the Dictionary of Occupa- 
tional Titles (DOT) needed to be accompanied by a re- 
vamping of the SOC, and, that at the end of the process, 
they needed to be compatable. ETA put its money where 
its vision was, and sponsored several of the papers that 
we will hear this week. 

Finally, there is the Bureau of Labor Statistics (BLS) 
staff. A group of dedicated economists and statisticians 
headed by Brian MacDonald and Mike McElroy who 
have worked so hard to organize and present this con- 
ference. This is the first major international conference 


we have hosted in this new conference center, so it 
is a particular challenge for us. Our goal is to make 
you feel welcome and comfortable, and to facilitate the 
kind of thoughtful, learning experience we need to con- 

So, why are we here? At the beginning of 1991, when 
we began to seriously consider the need for a revision 
of the SOC, here was the status of the major occupationai 
classification systems: 

Historically, various United States Federal agencies, 
primarily the U.S. Department of Labor and the Bureau 
of the Census, have developed their own separate occupa- 
tional classification sv3tems, designed to meet their own 
specific statistical and programmatic needs. The lack of 
comparability between these various sources of occupa- 
tional information and data led to multi-agency interest 
in and action to develop a Standard Occupational Classi- 
fication (SOC) systom, beginning in 1966. 

The SOC was first published in 1977 and revised once, 
im 1980. It was intended to provide a mechanism for 
cross-referencing occupation-related data collected by var- 
ious economic and social statistics programs in order 
to maximize the analytical utility of these data. 

Unfortunately, the SOC never was fully implemented 
across all Federal occupation-related data collection ef- 
forts. In addition, the 1980 version of the SOC is out- 
dated, as new occupations—particularly in technical and 
health-related fields—have emerged since that time (and 
are incorporated into some of the current occupational 
classification structures). 

We were sensitive to recent concerns with the quality 
of the U.S. workforce, skill formation issues, and changes 
in occupational structures due to new technology and 
shifts to “‘high-performance’’ work organizations. They 
highlight the importance of accurate, timely, and com- 
parable occupational information to support program plan- 
ning, Career guidance, and training development. 

In 1991, we joined with many users and producers 
of occupational data who felt that it is time to reexamine 
the SOC and to develop a classification structure that 
meets the occupational information needs of the twenty- 
first century: 

In November 1991, the Office of Management and 


Budget designated the U.S. Department of Labor as the 
lead agency to coordinate the development of a new 


United States “*andard Occupational Classification system 
by 1997. Since that time, the Bureau of Labor Statistics’ 
Office of Employment and Unemployment Statistics and 
the Dictionary of Occupational Titles staff of the Employ- 
ment and Traiming Avm‘nistration have been working 
together to organize activities aimed at developing infor- 
mation and alternative approaches related to classification 
principles for the new SOC. These activities have in- 
cluded commissioning contract papers on major occupa- 
tional classification issues and soliciting contributions of 
papers on other specific topics. 

In BLS, we understand the new Deming-Joran-Crosby 
science of Total Quality Management. The first tenant 
is to understand your customers. Who are the customers 
of occupational classification? 

We have not advanced much from where we were 
in 1991, but there are some important building blocks 
in place. 

Most importantly, we come to you with a focus based 

on a similar experience which the Bureau of the Census 
established in the case of the industrial classification is- 
sues. 
Though we have a foundation in the work of APDOT 
and the use of the systems we have developed, and 
though we have a process road map that Jack Triplett 
will discuss in more depth shortly, we must look to 
the future as we think about where we should go with 
occupational classification. This is the future as we see 
it. The uses of occupational information are expanding 
exponentially. 

What should our goal be in the U.S.? Here is a simple 
depiction of an integrated system. 

The summation of the vision for the time frame which 
OMB has challenged us to make changes is presented 
here, not as a hard-and-fast goal, but as a starting point 
for this investigation. 

How do we achieve that vision? It is quite simple. 
The process starts with this conference. But having such 
expectations brings challenges. 

We hope that this conference will provide a forum 
for discussion of new ideas and alternative approaches 
to occupational classification issues. The contracted and 
invited papers will be presented at the conference. We 
see this process as paralleling recent efforts, initiated 
by the Bureau of the Census and coordinated by the 
Bureau of Economic Analysis related to the revision of 
the Siandard Industrial Classification (SIC) system. These 
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initial papers and conference discussions will serve to 
kick off revision activities for the SOC. The Conference 
will include many of those persons and agencies directly 
involved with the user community of occupationa: classi- 
fications. 

Following the conference and drawing upon its find- 
ings, we expect that a revision committee, composed 
of representative Federal agencies in coordination with 
international bodies, will be assembled by the Office of 
Management and Budget to manage the SOC revision. 

The SOC revision effort is a multi-lateral one, as is 
illustrated by the diversity of the Conference attendecs. 
who represent a variety of organizations and individuals 
who are involved with either development or use of occu- 
pational classification systems or occupational informa- 
tion. 

International experts on occupational classification from 
the following countries are participating: Australia, Can- 
ada, France, Mexico, The Netherlands, Poland, Sweden, 
and the United Kingdom. The key architect of the Inter- 
national Standard Classification of Occupations for the 
European Community also is here. 

Representatives of Federal agencies that develop and/or 
use occupational classification are participating. Rep- 
resentatives from the relevant Federal agencies which are 
likely to be part of the technical committee that OMB 
assembles to actually carry out the revision work after 
the conference are here. The key Federal players include 
the Department of Labor’s Bureau of Labor Statistics 
and the Employment and Training Administration, the 
Department of Commerce’s Bureau of the Census, and 
the Office of Management and Budget’s Office of Siatis- 

State-level agencies and coalitions of related state bod- 
ies that develop and/or use occupational information and 
classification systems are here. These include the Inter- 
state Conference of Employment Security Agencies, the 
National Governors’ Association, the National and State 
Occupational Information Coordinating Committees, state 
alien certification offices, and others. 

Nongovernmental organizations that have an interest 
in occupational classification issues are in attendance. 
We have included representatives from business, labor, 
private associations, and consultants. 

This is a solid mix of people and agencies, and from 
this mix, we expeci nothing less than greatness! 


Econemic Concepts for Economic 
Classifications 


Jack E. Triplett ! 
Bureau of Economic Analysis 


The United States, in cooperation with Canada, has 
begun a far-reaching examination of the economic con- 
cepts that underlie economic classification systems. The 
first public output of this project is the publication, in 
the U.S. Federal Register, of two “‘issues papers,”” which 
request public comment on a series of conceptual ques- 
tions concerning economic classifications.2 These two is- 
sues papers have been made available for review at this 
conference. 

The present paper summarizes the background that pre- 
ceded the U.S. investigation and progress so far. 


Background 


The U.S. Standard Industrial Classification (SIC) sys- 
tem was developed in the 1930's and early 1940's. The 
SIC system has been used by statistical agencies in the 
United States to ensure comparability in industrizi defini- 
tions and classifications across industrial surveys. It has 
been revised periodically, the last time in 1987, with 
the intention of keeping the system abreast of changes 
in the economy.? The SIC system is, therefore, well de- 
veloped, it is well tested in the sense that it has been 
employed in the production of economic statistics over 
many years, and it has frequently been reviewed. 

Nevertheless, the U.S. SIC has been subjected to strong 
and increasing criticisms. No doubt some of these criti- 
cisms contain hyperbole. But it is no exaggeration to 
say that criticisms of the SIC are widely accepted and 
are shared by many users of data produced by the U.S. 
classification system. Because the criticisms have ap- 
peared in public discussion and articles in the press, 
attention to economic classifications in the United States 
has been extended well beyond the usual technical discus- 
sions of economic statisticians. 

In response to user concerns about the SIC, the U.S. 
Census Bureau sponsored the International Conference 
on the Classification of Economic Activities in Williams- 
burg, Virginia, in 1991 (hereafter, ‘“Williamsburg Con- 
ference’’). The Williamsburg Conference contained exten- 
sive discussions of the economic classification systems 
that will be needed for the 2ist century. The Executive 
Summary of the Williamsburg Conference notes: *‘Many 
participants urged a ‘clean sheet’ approach to developing 
a new classification system, based on a conceptual frame- 
work.’’ This call for a conceptual framework for classi- 


fication systems represents a relatively new strand in 
thinking about economic classifications. 

In response to user dissatisfaction with the U.S. SIC 
and to the Williamsburg Conference proposals for re- 
thinking the conceptual basis for classifications, the U.S. 
Office of Management and Budget established, in 1992, 
The ECPC is charged with a ‘‘fresh slate’’ examination 
of classification systems, with particular emphasis on their 
conceptual foundations. The ECPC is also emphasizing 
classifications that will: (a) improve services data, and 
(b) improve the international comparability of industrial 
Statistics. 

The ECPC has joined with Statistics Canada to form 
a working group to study conceptual issues in economic 
classifications. Research is underway to determine how 
the U.S. and Canadian industrial classification systems 
mesh or do not mesh with the economic concepts dis- 
cussed in ECPC Issues Paper No. |. The two countries 
are working to design classification systems that will 
improve the data for the purposes for which industrial 
Statistics are gathered and that will also increase com- 
parability between industrial statistics in the United States 
and Canada. Representatives from the Instituto Nacional 
de Estadistica, Geografia e Informatica of Mexico are 
also participating in the series of North American mecet- 
ings conducted in 1992-93. 

As noted above, the ECPC’s initial two issues papers 
review and discuss conceptual issues underlying economic 
classifications. Other issues papers (listed in the Introduc- 
tion to the first two issues papers) are being prepared 
and will be available on request. The remainder of this 
paper summarizes the principal issues the ECPC is ad- 
dressing and the initial responses of users who have re- 
viewed the ECPC issues papers. 


The Conceptual Issues 


One of the ECPC’s major tasks is the development 
of an underlying economic concept for economic classi- 
fications. When applied to industrial statistics, this search 
for an economic concept implies the return to an old 
question: What do we mean by the term “‘industry?”’ 

The ECPC has approached the answer to the industry 
definition question by posing a more fundamental ques- 


Wher one has specified a use of economic statistics, 
one can then derive an underlying classification comcept 
from the use of the data If the classification concept 
is implemented consistently throughout the system, the 
data will be appropriate for the intended use. 

The ECPC’s approach to the question of industry defi- 
nition marks perhaps its greatest departure from past work 
on classiftcations. 

Obviously, there are multiple uses for industrial statis- 
ucs. The ECPC’s analysis suggests that the multiplicity 
of uses of industrial statistics can be divided into two 
concepts for classifications.¢ 


Uses that imply a production-oriented concept 
For some uses, grouping by similarity of production 
processes will provide the appropriate industrial statistics. 
Examples of such uses include the measurement and anal- 
ysis of productivity at the industry or sector level, com- 
parisons of the capital intensity of production across dif- 
ferent economies, or marketing analysis for products or 
services that are inputs to particular production processes. 
In the ECPC issues papers, the economic concept that 
is appropriate for such uses of industrial statistics is des- 
ignated a “‘production-oriented’’ or ‘‘supply-based"’ con- 
cept. In international materials on classifications, this pro- 
Rat eapendigreew ernie ai talealamealadaeadeel 
nition of the term “‘activity.” 


Uses that imply a demand-side concept 

For other uses, grouping according to characteristics 
of the demand for commodities will provide the appro- 
priate industrial statistics. Examples of such uses of in- 
dustrial data include calculating market share for studies 
of monopoly power, or marketing analyses that are con- 
cerned with competitive shares, or demand studies, either 
demand for consumption goods or demand for inputs 
to other production or distribution processes. For these 
uses, one groups commodities by similarities in the way 
commodities are used, close substitutes, for example, or 
commodities that are used together. This second concept 
for economic classifications has been designated in ECPC 
papers as a ‘“‘use of the commodity,”’ or ‘‘market-ori- 

It is not difficult to find examples where the two 
broad principles or economic concepts conflict in applica- 
tion. The ECPC issues papers discuss the case of sugar 
products, which in the United States are divided into 
three separate industries on the basis of production dif- 
ferences (raw material and processing, and degree of ver- 
tical integration). Separating sugar products on the basis 
of production differences might be appropriate for the 
analysis of production, productivity, and so forth, and 
so might be consistent with a production-oriented concept. 

The U.S. groupings of sugar products, however, cer- 
tainly do not correspond to a market- or deman: ased 
grouping: For most uses of sugar products, a | gar 


product and a co; esponding beet sugar product are prob- 
ably perfect substitutes. Present U.S. sugar industry 
groupings seem inappropriate for studying competitive 
market share or for demand analysis. Indeed, for many 
market-oriented purposes, the appropriate caiegory is not 
sugar products at all, but rather “‘sweeteners."" One would 
group sugar products with corm sweeteners (now placed 
in an industry defined in the United States on the basis 
of production process), with honey, and with artificial 
sweeteners (located in the US. SIC im an inorganic 
chemicals industry). 

In contrast to the sugar products example, some other 
U.S. industries group together producing units that have 
very different production processes. Examples noted in 
ECPC issues papers include “‘Hand and Edge Tools”’ 
(which appears to be grouped partly according to com- 
monality in distribution systems) and ‘‘Musical Instru- 
ments."" From a grouping containing such heterogeneous 
production processes, it is not clear that one could learn 
anything useful about production relationships, about dif- 
ferences in capital intensity across different economies, 
or about marketing of inputs. 
and ‘‘demand-based’’ concepts appears in comparisons 
of international classification systems. For example, the 
United States distinguishes fishing by production meth- 
ods—fish farming is placed in a different SIC from catch- 
ing fish in the open sea. Canada, on the other hand, 
uses a demand-based, marketing concept: Salmon caught 
in the ocean or produced on fish farms are very close 
substitutes from the view of the consumer, and they are 
distributed in similar ways, so they are grouped together. 

The production-oriented and demand-based distinction 
can be seen again in the work underway to form a 
concordance between Canadian, U.S., and NACE classi- 
fication systems: Of the cases on which the three coun- 
tries’ statistical agencies cannot agree in interpreting ISIC, 
one or more of the three has implemented a production- 
oriented concept and another has adopted a demand-based 
concept. For example, the United States places *‘wood 
chips”’ in different industries because different production 
processes are used (this decision corresponds to the 
ECPC’s production-oriented classification concept). 
Eurostat, in NACE, groups all wood chips together be- 
cause the chips serve the same purposes (thus implement- 
ing what the ECPC calls a demand-based or market- 
oriented concept). Other similar, and enlightening, exam- 
ples have come out of the concordance project. 

Thus, whether comparing industrial classifications with- 
in one country’s system or comparing classifications 
across the system used in different countries, one encoun- 
ters the same phenomenon. Some classification decisions 
have been based on production-oriented reasoning. Others 
have been erected on market- or demand-based reasoning. 
In some cases, decisions involving market- or demand- 


based reasoning have been superimposed on a hasic struc- 
ture erected on production-oniented reasoning. 

The observation that demand-based and production-ori- 
ented considerations exist in the definition of industry 
is not itself new. James McKie noted that: *‘Marshallian 
economics envisioned a structure of single-stage indus- 
the boundary of the industry is still usually assumed 
to be the same as the boundary of the market... . 
But such a concept is too simple to serve as a framework 
for statistical reporting’’ (emphasis supplied).© 

Despite this recognition, the objective pursued in de- 
signing nearly all classification systems, including that 
of the United States, has been to try to find the “‘perfect 
industry’’ in which the production-oriented concept and 
the demand-based concept agree. Implicit im this attempt 
is the notion that cases where the two concepts do not 
agree and do not yield the same classification are excep- 
tions to the general rule, and exceptions can be handled 
on a case-by-case basis. Alternatively, when the excep- 
tions are found, one believes that some compromise be- 
tween the two conceptual bases for classification will 
produce statistical measures that can accommodate both 
of the two broad categories of users. 

The ECPC’s investigation suggests that in a modem 
industrial economy, the perfect industry, the one where 
production-oriented and demand-based concepts coincide 
is by no means the norm. In many instances, production- 
onented and demand-based concepts yield quite different 
classifications. Those latter cases are too pervasive to 
be thought of as mere exceptions. 

The United States and Canada have two studies under- 
way that examine 4-digit SIC industries in the respective 
countries, to determine the extent to which industries 
now reflect primarily demand-based or production-ori- 
ented economic concepts. A very preliminary result, 
based on Canadian 4-digit SIC industries, suggests that 
roughly one-third of the industries appear to incorporate 
a demand-based or market-oriented concept, one-third of 
them appear consistent with a production-oriented con- 
in which demand-based and production-oriented concepts 
are both incorporated. Both the Canadian and the U.S. 
studies will be available soon. 


ECPC Decisions 


Major decisions to be faced by the ECPC include reso- 
lution of the following three questions. 


is a consistent concept for economic 
classification desirabie? 

The case in favor of a consistent economic concept 
is set out in ECPC Issues Paper No. | (section 1.4), 
which lists the following points: 


e Without a consistent economic concept for grouping 
amd classifying data, users will find that the dita are 
not always grouped appropriately for a given purpose. 
Inconsistencies arise in the system and users may not 
know where they are. Where users do see inconsist- 
encies, it leads to criticism of the sysiem and the 
complaint, which has frequently been expressed, that 
data grouped by SIC’s are not useful for analytic pur- 
poses. 

e Equally important, without a consistent economic 
concept, whoever constructs a classification system 
must inevitably choose from among competing require- 
ments. A consistent economic concept provides an 
overall philosophy that can be incorporated into the 
description of the system and can guide decision mak- 
ing during the process of constructing the system. 

e In presenting the classification system to the public, 
an economic concept facilitates explaining why data 
are grouped in one way rather than in another. Without 
a consistent concept, without some overall philosophi- 
cal preface, the system as a whole cannot be under- 
stood by users. When users do not understand the 
system, this leads to inadvertent misuse of the data, 
and also to controversies and criticisms of the system 
that arise from misunderstanding of its purpose. The 
system needs a consistent concept to provide a coherent 
framework for critiquing the system in order to im- 
prove it. 


of a consistent economic concept in a classification sys- 
tem, is also expressed im ECPC Issues Paper No. |, 
at least as that position has been stated in the United 
States. The following points have been made. 


e A consistent economic concept may not be feasible 
in a Classification system because industries themselves 
are organized in differing ways. Some industries are 
organized on the basis of production relations, but oth- 
ers are organized on the basis of marketing patterns 
or uses. The present system reflects those differences. 
© Those who criticize the SIC system because it con- 
tains inconsistencies of concept do not understand that 
these apparent inconsistencies exist because of vari- 
ations that exist in the economy. Inconsistency is valid 
criticism of the classification system only if consistency 
is the major objective of the system. 

e In some cases, it seems doubtful that data can in 
fact be collected on one or the other of the concep- 
tually-based systems. On this view, then, a concep- 
tually-based system is not practical. 


A major task of the ECPC is to sort out and resolve 
Sects anahiene. 


13 


Are multiple ciassification systems feasibie or 
desirabie? 

Review of the uses of industria] data suggests that 
at least two different conceptual bases are wanted in 
classification systems. If the ECPC were to propcse a 
classification system based on an economic concept, this 
implies the necessity for two, or possibly more, classifica- 
tion systems. If multiple classification systems are put 
into place, there may be problems with cost, possibly 
with confidentiality, and potentiai confusion may be cre- 
ated among users. 


Is the implementation of a consistent economic 
concept in a classification system feasibie? 

The proposal for implementing a consistent conceptual 
basis for economic classifications needs to be tested and 
this has yet to occur. The ECPC has noted a number 
of recent research studies that have developed new tech- 
niques, based on economic theory, to distinguish produc- 
tion-oriented groupings and demand-based economic ag- 
gregations. Though these techniques hold promise, they 
may not be fully operational in time to make a real 
contribution to imminent classification decisions. More- 
over, they may point toward new data requirements be- 
yond what already exist for constructing classification 
systems. The ECPC has studies underway on statistical 
and other methods for distinguishing industries, and also 
on collectibility questions that limit what can be done 
in economic classifications. 


Reactions So Far From Users 


ECPC Issues Papers Nos. | and 2 have been published 
for only a relative short time, and a full range of public 
input has not yet been received. The papers have been 
presented [> statistical agency advisory committees of 
the U.S. Bu.eau of the Census and the U.S. Bureau 
of Labor Statistics. 

The Census Bureau advisory committees represented 
the American Economic Association, the American Mar- 
keting Association, and the American Statistical Associa- 
tion. Comments received from all three organizations 
were highly favorable. Representatives stated that the is- 
sues the ECPC werc exploring were important issues, 
that they had not been fully explored before, and they 
believed that the issues should be explored by the ECPC. 
The representative from the American Marketing Associa- 
tion indicated that, though the concepts in the ECPC 
issues papers have been drawn from economics, it is 
useful in marketing, also, to distinguish production-ori- 
ented and demand-based analyses that make use of indus- 
trial data. 

The ECPC aiso met with the Business Research Advi- 
sory Committee to the Bureau of Labor Statistics. These 


business representatives indicated that some parts of the 
present U.S. SIC were quite satisfactory fer their pur- 
poses, but others were not. They were less certain that 
the ECPC’s distinction between production-orented and 
demand-based concepts was relevant for the mostly prag- 
matic concerns that they expressed. 

The ECPC plans to meet with other agency advisory 
committees, and has an extensive public outreach program 
in the planning stage. Comparable discussions will be 
held with Canadian users of industrial statistics. 


Future Plans 


The United States wishes to continue to share the 
ECPC’s research and deliberations on classifications as 
the work proceeds over the next several years. The ECPC 
appreciates comments from the international statistical 
community on its approach, on the issues :hat it presents 
in its issues papers, and on its research studies as they 
become available. The ECPC welcomes the opportunity 
for international dialogue on concepts for economic clas 
sifications, in thi forum and in others as well 
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Module 1. Perspectives of Current 
Occupational Classification Systems 


introduction 

Different perspectives on various current U.S. occupa- 
tional classification systems are presented in the papers 
in this section. Brian MacDonald and Paul Hadlock de- 
scribe the development of the current U.S. SOC and 
the barners to its full implementation. Raymond Moran 
overviews the U.S. Office of Personnel Management's 
(OPM) General Schedule Position classification system, 
and William Bailey describes the classification structure 
of BLS industry and area wage programs that flow from 


the requirements of the OPM structure. The history and 
structure of the classification used in the decennial cen- 
sus, as well as the Current Population Survey, are de- 
scribed by Thomas Scopp and Johan Priebe. Michael 
McElroy provides an overview of BLS’s Occupational 
Employment Statistics (OES) classification system and 
describes some recent initiatives in the OES establish- 
ment-based survey that could provide input to the SOC 
revision process. 


This paper covers the development of the 1980 Stand- 
ard Occupational Classification (SOC) system, dis.usses 
the purpose of the SOC, provides an explanation of the 
classification principles underlying the system, describes 
bot= the structure and the content of the SOC,' and 
relates how the SOC was implemented. 


Background and purpose 

Occupational classification in the United States had 
not been organized by one centralized system until the 
1980 Standard Occupational Classificaticn Manual was 
issued.2 Various agencies, primarily the Department of 
Labor and the Bureau of the Census, had designed and 
engineered their own occupational classification systems 
to meet their own needs. 

Th: Department of Labor established the Dictionary 
of O- cupational Titles (DOT) to provide a complete de- 
tailed picture of all occupations within the economy for 
job placement, employment counseling, occupational and 
career guidance, and other labor market information serv- 
ices. The Bureau of Labor Statistics’ (BLS) Occupational 
Employment Statistics (OES) survey was established in 
the 1970's to produce data concerning the occupational 
composition of a wide range of industries. This was ac- 
complished by surveying a large sample of employers, 
and the OES occupational classification was designed 
from that perspective. 

The Bureau cf the Census develops and revises their 
occupational classification system? to be used for each 
Decennial Census of Population and Housing. Their occu- 
pational classification system was engineered to be appli- 
cable to a household data collection method, used by 
the decennial census and the Current Population Survey 
(CPS) to provide a wide range of demographic data con- 
cerming workers in the economy. 

Looking back to the 1970's, there was very little com- 
parability between these systems. The Bureau of the Cen- 
sus 1970 occupational classification system had 441 occu- 
pations; the mid-!970's OES occupational classification 
more than 1,600; and the DOT, more than 11,000. The 
BLS Industry-Occupational Matrix 4 uses the occupation! 
employment estimates for industries from the OES survey 
to develop swage and salary estimates for each occupation. 
The matrix relies on the Census and CPS data to fill 


in those areas not covered by the OES survey. Addition- 
ally, the demographic information provided by the house- 
hold sources are used by BLS analysts. It was difficult, 
however, to effectively assimilate the OES survey data 
and the household data into one model when the occupa- 
tion systems. 

The 1980 SOC was developed concurrently with the 


1980 Census of Population and Housing occupational 
classification. The Bureau of Labor Statistics also com- 


mitted itself to revise its OES occupational classification 
at the conclusion of the SOC development. This began 
with the 1983 OES survey. The CPS adopted the new 
1390 Census occupational classification, also in 1983. 

As stated in the SOC Manual, the SOC “‘provides 
a mechanism for cross referencing and aggregating occu- 
pation-related data collected by social and economic sta- 
tistical reporting programs. The system is designed to 
maximize the analytical utility of statistics on labor force, 
lected for a variety of purposes by various agencies of 
ive United states Government, State agencies, profes- 
sional associations, labor unions, and private research or- 
ganizations.’ 5 

The SOC employs a structure designed to be suitable 
for use in and out of government. Recognizing that data 
users have different needs, the SOC Manual encourages 
them to employ a level of detail from the SOC which 
suits their needs. This built-in flexibility is intended to 
promote the use of the SOC in comparing and ai alyzing 
occupational data from multiple sources. 


Principles of classification 

The SOC system has 12 principles of classification 
which form the theoretical basis for determining how 
ciples were the result of trying to accommodate the di- 
verse needs of the occupational information user commu- 
nity. When the principles are applied to individual occu- 
pations, some come into conflict with others. These con- 
flicts are not unusual in classification systems with mul- 
tiple principles (such as the U.S. Standard Industrial 
Classification (SIC) Manual which has 3 principles), but 
occur particularly often in a system with 12 principles. 
An example of such a conflict in the SOC will be cov- 
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ered in the explanation of the third classification principle 
contained below. 

Following is an explanation of the SOC’s 12 principles 
of classification. (A list of the principles is contained 
in table A.) 

The first principle of the SOC is that it reflects the 
currest occupational structure of the United States. While 
this may seem to be obvious, the determination as to 
what is an accurate reflection of the occupational struc- 
ture is not so obvious. One might argue that many of 
the remaining principles seek to define this reflection 
of the structure of occupations in the economy. The inclu- 
sion of the word “‘current”’ in this principle implies that 
the SOC was meant to be a living document. 

The second principle prescribes ‘“‘work performed’’ as 
the basis for classifying occupations. This results in such 
classification decisions as placing sales engineers (code 
421) within the sales division rather than with other engi- 
neering occupations because the nature of the work per- 
formed is sales. 

The third principle of considering place of work (indus- 
try) can create a conflict with the “‘work performed”’ 
principle. While nursery managers may perform the same 
managerial duties as managers in other industries, they 
are classified in the Agricultural Division within the SOC 
(code 5525). 

This principle of industry consideration also is adhered 
vate household cleaners, cooks, and child-care workers 
(codes 502-507) are classified separately from similar 
service occupations which are performed by employees 
of establishments 

The fourth SOC classification principle deals with piac- 
ing occupations in like (homogeneous) groupings. This 
focuses on the similarity of the work performed (principle 
2) in order to create distinct occupations that are neither 
too large nor too small. (See principles 7 and 8.) An 
example of a well delineated homogeneous SOC occupa- 
tion is solderers and brazers (code 7717). This occupation 
has six DOT codes assigned to it in the Manual, five 
of which are in the welding industry and the other (sol- 
derer, barrel ribs) in firearms manufacturing. The next 
occupation listed in the SOC is assemblers (code 772). 
to it in the manual from over 50 different industries. 

The fifth principle concerns classifying occupations 
based upon the primary activity performed or which ac- 
tivity the worker spends most of his time doing. This 
principle is difficult to implement in the many cases 
where a worker does so many different things that it 
is difficult to determine which activity is the primary 
one. In the clerical area, the SOC desl with multiple 
duties by creating the minor group peneral office occupa- 
tions (code 463). 

The sixth SOC classification principle concerns assign- 
ing occupations at the lowest level of classification. In 
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If there is not enough detailed information concerning 
an occupation to assign a code at the 4-digit level, one 
must settle for assigning the code at the next lowest 
level for which an accurate code can be applied. For 


example, if in a household survey a respondent reports 


paral wep chow «speeertnny sagt teeny 


of chemical engineers would also be classified as a chem- 
ical engineer (code 1626). 


The tenth principle places apprentices and trainees in 


(ISCO).6 This was certainly true with the 1980 SOC. 
Although the 1968 version of ISCO (the version in place 
in 1980) was not a foundation for the creation of the 
SOC, these two classifications did have many similarities. 


Structure 
The SOC has a four-level hierarchy to facilitate aggre- 


gation and disaggregation of data ar.’ © silts of: Divi- 
sion; major group; minor group; & group. Table 
B illustrates the number of occ , am each of these 
levels broken out by selected oc. vnal categories. 


In the 1980 SOC, there are frequent instances when 
the lowest level of the classification does not equate 


Content 
The SOC covers all occupations in the economy for 
which work is performed for pay. There are 664 detailed 


shows the number of detailed occupations in selected 
occupational groupings. 

Each occupation consists of a title, a description of 
the duties involved, and a list of DOT titles and 9- 
digit codes which have been assigned to that group. Also 
included are selected occupational titles from the 1970 
Census of Population, Classified Index of Industries and 
Occupations.” These were intended to provide additional 
insight into the content of the SOC, beyond that of the 
DOT titles. 

The SOC Manual states, ‘‘In coding occupational data 
from surveys into the SOC, the 9-digit code of the Dic- 
tionary of Occupational Titles, Fourth Edition can be 
used as an alternative to direct coding.’ * This alternative 
is intended to provide additional flexibility in the system. 
The description of the SOC occupation (which is what 
one would use if directly coding), however, is not always 
synonymous with its DOT content. This is because while 
the SOC has listed corresponding components of the DOT 
inclusive of every occupation under the SOC cods. In 
other words, the aggregation of the content of the titles 
listed does rot always capture every occupation in the 
SOC desc ,..0n. For example, SOC minor group clinical 
laboratory technologist: .1d technicians (code 342), has 
a description which cles‘; would include the duties of 
a medical laboratory technician. This occupation, how- 
ever, was not included in the DOT list accompanying 
the occupation (see table D for the SOC Manual, DOT 
content entries for this occupation). In fact, this occupa- 


parable than they actually are. 


dealt with the SOC by preparing a magnetic tape contain- 
ing information about occupations in the Dictionary of 
Occupational Titles. Included is the SOC code associated 
with each specific DOT occupation. The utility of this 
information is limited, however, because there are usually 
numerous DOT codes under each SOC code and there 
is no way to properly aggregate the DOT information 
to the SOC level. One response to this problem is to 
provide that any future version of the DOT be assembled 
at the SOC level. In the interim, the OES system could 


be used to help classify occupations. 
Conclusion 

The 1980 SOC was a significant effort to assist users 
of occupational information by creating a common lan- 


nel Management's General Schedule system, might be 
examined. Finally, any new SOC should have a built- 
in mechanism to keep it up to date. 


Table A. 1980 SOC pincipies of clessification 


1 Refiects he current ocoupebonal structure of the Undec States 

2 Ciessiies occupetions on the bess of work performed 

3 Considers piace of work (industry) only when warranted 

4 Ciessties mn homogeneous groups 

5 Classes on the bess of Ihe pormnary actwty performed 

6 Assigns occupations a! he lowest level of classification 

7 Large sze should not by tsef be consicered siren reason ‘or sepe- 
rate grou, entiicahon 

68 Smell size should nol be considered sufficient reason for excluding « 
group for seperate Cenificator aiffough size Must be considered 

9 idenwhes supervisors seperately from workers 

10 Classites apprentices anc tramees on he bass of her traning 

11 Identhes nelpers seperatety 

12 Gives secondary consderator to comparability to internatonai Stand- 
ard Classification of Occupations 


Tebie B. 1960 SOC occupational groups by selected 


Maw Mino Una 

Tota! 2 ‘8 214 58 
Executive and admrwstrative 1 2 19 18 
Professional and tectrwcal 9 23 69 102 
Sates 1 5 15 3% 
Clerical 1 2 13 65 
Serv ce 1 3 1§ 
Agricultural and related 1 4 10 22 
Production, CONStrUCKION. 

maimtenance. transportation. 

etc 6 19 73 252 


Table C. SOC finest level of occupetional detail by selected 


major occupational categories 
Number 
Occupetiona! category LF. 
cupetions 
Tota! 664 
Executive and adrwristratve 3 
Professional and technical 156 
Sales 4? 
Clence’ 66 
Service 48 
aeaaen onmmenten Pas} 
118 
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Tabte 0. Cinical taborstory technologists and technicianse— 
minor group 362 


Ths minor group mctudes occupsions responsible for performing various 
Chermecal, rmucroscopic. anior becteriniogic isborsiory tests to oben 
Gate used 1 Sagnoss and vearnen of pateus. o m Getermmaion of 
pemologica’ condifon of body Dental laborsiory tectnotiogsts and 
tecrycans are ciessified m ul group 6865. 


Mecca! tecnologs!. ecg superwso $73 078121010 

Medical technologist. Chief S73| 078161010 

Macrotaology technolog:s! 323-573 076261014 

Mecca! tectnoliogss! S73) O78351014 

NOTE Ths parol = an Far page SS oe Sard Occipaina 
Notes 


'The original structure of the SOC was established 
hy the Technical Committee on Occupational Classifica- 
tion. This committee never met again to oversee changes 
to the original structure. 

2 After the initia) release of the two-volume SOC in 
1977, the Office of Federal Statistical Policy and Stand- 
ards realized tha: the Manual was not being used by 
major Federal agencies, and that its iaclusion of the 1970 
Census codes and in the Dictionary of Occupational Ti- 
tles (third edition) codes rendered it obsolete almost im- 
mediately. Therefore, a decision was made to revise the 
SOC for use in the 1980 Census of Population and Hous- 
ing. 

3U.S. Department of Commerce, Bureau of the Census, 
1990 Census of Population and Housing, Classified Index 


‘International Labour Office, Geneva, 1990 Inter- 
national Standard Classification of Occupations: 
ISCO-88. 

7US. Department of Commerce, Bureau of the Census, 
1970 Census of Population and Housing: Classified Index 
of Industries and Occupations. This volume lisis t+: indi- 
vidual job titles that constitute each 1970 census category. 


each title in the SOC. Only a small percentage of the 
1970 census titles are indexed in the 1980 SOC. 


*U S. Department of Commerce, Office of Federal Sta- 
tistical Policy and Standards; 1980 Standard Occupational 
Classification Manual, p. 10. 
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the—pardon the acronyms—the SOC, the DUT, 
, and there was another one down at the botiom, 
was called ‘‘the other.’ Well, I represent “‘the 
or one of the others. 

Generaliy, what I've been asked to do is to tell you 
briefly about a classification system that’s kind of—not 


Titles, in one way in terms of the number of occupations 
and how these occupations are put together and described. 


cheating a little bit, because there is a second system 
we use within the Federal Government for blue-collar 
work called the Federal Wage System, and that in itself 
has about 285 different occupations; but my main concern 
here in talking to you is to talk about the white-collar 
or the Generali Schedule occupational system. 

The system is really not structured or set up to collect 
or to assist in the collection of information about data, 
people, and things. It is not set up for purposes of being 
used for counseling, training or other similar purposes. 
The occupational structure under the General Schedule 
in the Federal Government, however, can be used and 
is used, in fact, for informational gathering purposes. 
That is, for a broad grouping of jobs within this General 
Schedule that’s called—acronym—PATCO. PATCO 
stands for Professional, Administrative, Technical, Cieri- 
cal and one of those “‘Others."’ That's the “‘O"’ on 
the end. 

The PATCO categories are used by the Department 
of Labor in some of their salary survey efforts to collect 
information from the private sector on the amount of 
people in a particular occupational grouping such as engi- 
neer and level of engineer, and the weiglited average 
salaries and things of this nature; and it's published peri- 
odically. 


21 


It’s used both, I know, by people in the private and 
non-Federal sector, and the data is also used, to a greater 
cr lesser extent, in the pay setting processes within the 
Federal Government; but that is not the specific purpose 
for our design of the occupational structure within the 
General Schedule. 

The system itself was born way back in the early 
1920's. It was set up by Congress into statutorily defined 
pay grades and occupational groups in 1923. At that 
time they set up four occupational groups: Professional; 
subprofessional (the subprofessional was the technicians 
and technologists that supported professional groups); 
clerical, administrative and fiscal; and what was then 
pay grades based on the nature of the work, the level 
of the difficulty, and the degree of responsibility. 

The purpose at the time was to bring a semblance 
of rationality to the grouping of work in the Federal 
Government, and the method for assigning pay and pay 
grades, which in turn established pay relationships among 
the various occupations based un things other than whim- 
sy, or where you worked, or who you knew, or things 
of that nature. 

Later on, back in 1949, another act was passed by 
Congress that is now referred to as the Classification 
Act of 1949. It basically carried on the work from 1923, 
but it collapsed those four separate groups, or five sepa- 
rate groups which later evolved, into one. That's the 
one I'm referring to today as the General Schedule. 

The General Schedule, to a certain extent, though it's 
a unitary system, has two groups, two main groups within 
it, professional/administrative and technical/clerical. It 
kind of links up with what I referred to earlier as the 
PATCO categorizations for data collection purposes, but 
they really at this time, and for historical purposes, really 
have no other meaning in fact in terms of how the 
occupations are described, if you will. 

This system, the one instituted in 1949, is also statu- 
torily based. That is, it's based on a set of requirements 
spelled out very specifically in law that determines the 
various break points in the occupations, and the break 
points essentially are the grades. 

It is a system that's based on operational needs, the 
operational needs of the Federal Government. 

It's found in title 5, United States Code, and states 
that positions will, in accordance with their duties, re- 


and identified by classes and grades so that the resulting 
position classification system can be used in all phases 
of personnel administration, not just occupational structur- 
ing, not just pay setting or grade setting, but for various 
other staffing and reduction in force and things of this 
nature. 

This leads us to the question of how do we set up— 
How do we decide to set up new occupations im the 
Federal Government? What kind of scientific crystal ball 
do we use in doing it? 

Basically, the 450 occupations I referred to reflect how 
the work is structured in the Federal Government. It’s 
kind of looking at what was referred to earlier as the 
use of skills. It’s not looking at where the skills came 
from. It’s looking at how are they used in the various 
agencies within the Federal Government. 

To @ great extent, it mirrors work found in the private 
sector, public sector, as well as academia, but the occupa- 
tions, when they are indeed set up, reflect the needs 
of the employers, the various Federal agencies. 


in the General Schedule system are broken down into 
21 groups. The groups are, to a certain extent, not unlike 
some of the groupings in the Standard Occupational Clas- 
sification system. 
medical/hospital/dental, public health, engineering, and ar- 
chitecture. We set up these new occupations and delete 
ovcupational categories again based on agency needs. 

New occupations are set up when something emerges 
that has not, or cannot, fit into existing occupational 
categones where the Federal population in this new 
emerging category becomes large enough to justify sepa- 
rate status, and when such status—thal is, a separate 
occupation—is needed in order to lessen or alleviate 
problems in finding, recruiting, and retaining personnel 
needed to keep the Federal Government system operating. 

I ~ill stop at this point. When we do have a chance, 
if you have any questions, I'll be glad to answer them 
for you. Thank you very much. 


Summary of Occupational 
Classification Requirements 


William Bailey 
Bureau of Labor Statistics 


The Office of Compensation and Working Conditions 
has a diverse set of programs which have differing needs 
for occupational classification. This paper describes three 
of the programs, their needs, and the ways in which 
occupational classifications are used. 


The Occupational Compensation Survey program 


The program. The Occupational Compensation Survey 
program (OCSP) of the Bureau of Labor Statistics (BLS) 
provides data on occupational pay and benefits for se- 
lected work levels of white-collar and blue-collar occupa- 
tious. 

The principal Federal Government clients of the OCSP 
are the President's Pay Agent and the Employment Stand- 
ards Administration (ESA). (The Pay Agent comprises 
the Secretary of Labor and the Directors of the Office 
of Personnel Management and the Office of Management 
and Budget.) The Pay Agent uses OCS results in deter- 
mining the adjustments to Federal pay which are nec- 
essary to achieve comparability with pay in the non- 
federal sector. ESA uses OCS data to administer the 
Service Contract Act, which requires Federal service con- 
tractors to pay their employees locally prevailing wages 
and benefits. These requirements determine the way in 
which jobs are described and the way in which they 
are chosen. The Pay Agent's role in compensation admin- 
istration is basic. OCS data are also widely used by 
compensation administrators in private industry and State 
and local governments. 


Compensation administration. Typically, a system of 
compensation administration in an organization consists 
of two processes: (1) develop an internal pay structure 
for the organization; and (2) compare it to the pay struc- 
ture of the external labor market. 

An internal pay structure is an array of occupational 
pay rates in which a set of jobs are related systematically 
to one another according to the relative worth of each. 
Most methods rely on carefu. job evaluations to assess 
the value of each job in the pay structure. 

The Office of Personnel Management, for example, 
has developed job standards which define occupations 
and job levels within them. This is usually done through 
a Factor Evaluation System which analyzes nine factors 
such as knowledge, supervisory controls, and job com- 
plexity, and assigns a point value to each. The sum 
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of the points for all nine factors determines the General 
Schedule grade for the job. Atypical jobs are evaluated 
on a more general, less detailed basis by which they 
zation compares it to the external labor market—usually, 
by means of a survey. This provides a basis for assuring 
that the pay structure is competitive in the relevant labor 
market, but not unnecessarily high. 

The processes of job evaluation described above are 
greatly facilitated by the use of a set of ‘‘benchmark’’ 
jobs as points of reference. Benchmark jobs are key jobs 
in the organization which help to anchor the internal 
structure in terms of widely known and accepted charac- 
teristics which are clearly relevant to work in the organi- 
zation. Benchmark jobs can also serve as the linkage 
between the internal pay structure and the external. 


Data. In the Federal Government system, the Pay Agent 
has selected 26 occupations which provide benchmark 
representation of the Federal sector and are relatively 
common in the nonfederal sector. The Bureau of Labor 
Statistics and the Office of Personnel Management have 


developed survey descriptions for these 26 occupations, 
based on these descriptions are the basis for comparing 
salaries of Federal and nonfederal workers. 

The purpose of ESA is different, but the nature of 
the data requirement is quite similar. To administer the 
Service Contract Act, the ESA has selected a variety 
of white- and blue-collar occupations most commonly 
employed in the carrying out of service contracts for 
the Federal Government. Then, the OCS data are used 
to set minimum wages for employees of contractors who 
are subject to the Act. This requires narrow and accurate 
jod descriptions to provide for effective job matching. 

These needs guide the OCS choices of jobs and meth- 
ods of job description. The occupational descriptions used 
in the OCS differ considerably from the Standard Occu- 
pational Classification (SOC) designations in that they 
are keyed to a relatively small number of very specifi- 
cally defined occupations and job ‘evels, and have highly 
technical exclusions and inclusions. The SOC in contrast 
is designed to be broadly based and to include most 
if not all the workforce. 


The Employment Cost Index program 


The program. The Employment Cost Index (ECI) is de- 
signed to produce a comprehensive and timely measur 
of changes in employee compensation in the U.S econ- 
omy. Employee compensation is defined as wages and 
salaries and employer costs for employee benefits. The 
ECI is fixed-weighted so that it is not affected by em- 
ployment shifts among occupations and industries with 
different wage and compensation levels. 


Examples of ECI uses. The ECI, a principal Federal eco- 
nomic indicator, is an appropriate measure to use in ana- 
lyzing the relationships between changing output, prices, 
productivity, employment, and labor costs. It is used ex- 
tensively for such analyses by federal agencies and by 
private analysts and forecasters. 

The Ethics Reform Act of 1989 specifies that the ECI 
will be used to adjust the pay of members of Congress, 
Federal judges, and senior government officials. The Fed- 
eral Pay Comparability Act of 1990 provides that the 
ECI will also be used to adjust the pay of white-collar 
federal employees. 

The Department of Defense uses the ECI in monitoring 
the change in labor costs in purchase contracts, and the 
Health Care Financing Administration uses the ECI as 
part of a hospital input price index under Medicare. State 
and local governments use the ECI for similar purposes. 
The private sector uses the ECI as a labor cost escalator 
in long term contracts and as a wage escalator in collec- 
tive bargaining agreements. 

Although the primary output from the ECI is data 
on rates of change in compensation costs, levels of pay 
are also provided. The cost levels are based on the data 
collected to produce the index numbers for the ECI. 
While the ECI program uses fixed employment weights 
from the Census of Population for the index, it uses 
current employment weights for the cost levels. The BLS 
Current Employment Statistics are combined with ECI 
sample weights to yield those current weights. 


Data. The ECI is designed to show trends in compensa- 
tion costs in the aggregate and by major industry and 
occupational categories. The relatively small size of the 
ECI sample precludes publication by detailed occupation. 
However, the ECI needs data from an internally consist- 
ent, detailed classification system to weight its survey 
data and compute its outputs. 

The ECI uses the occupational classification system 
of the Census of Population. The ECI is designed as 
a fixed-weight index at the occupational level, thus elimi- 
nating the effects of employment shifts among occupa- 
tions. The index weights are derived from occupational 
employment for ECI industries reported in the Census. 
The weights remain fixed from period to period pending 
a reweighting, which occurs once every 10 years. 


The survey method starts with a sample of jobs in 
an establishment and then aggregates to the desired level. 
Currently, the method used in the EC! is to first obtain 
any company document which includes all employees 
of the establishment, either by their name or by their 
employment in specific job titles. From that list, four 
to eight individuals, the number depending on the size 
of the establishment, are selected random!) each 
of those individuals, their specific job is identiiied, and 
a list compiied of all workers in that job. Each job 
selected must be defined narrowly enough that all work- 
ers in it have about the same duties performed at about 
the same level of skill, but broadly enough that it is 
maintainabie (that is, that it will be possible to continue 
to collect updates to the data in the future). The wage 
and benefit data for each job are averages for all workers 
in the job. The jobs are ciassified in the appropriate 
Census occupational category and weighted up to a more 
aggregative level. For index estimation, the fixed employ- 
ment weights are applied at the level of the major occu- 
pational group within the industry division. 

The published occupational groups are: 


Professional, specialty, and technical. 

Executive, administrative, and managerial. 

Sales. 

Administrative support, including clericai. 
Precision production, craft, and repair. 

Machine operator, assembler, and inspector. 
Transportation and material handling. 

Handler, equipment cleaner, helper, and laborer. 
Service. 


Occupational Safety and Health Survey 


The program. The Occupational Safety and Health (OSH) 
Survey is a nationwide annual survey covering occupa- 
tional injury and illness cases and their characteristics. 
The survey data describe the worker and the facts associ- 
ated with all disabling cases, defined as those injuries 
and illnesses serious enough to require workers to miss 
at least | workday above and beyond the day of injury 
or onset of illness. 

The data are useful in developing standards and pro- 
grams for a safer working environment. Employers and 
employees are alerted to hazards and aided in removing 
them. The data can help identify those safety standards 
that require stricter enforcement or revision and highlight 
areas where new standards are needed. Inspectors can 
work more effectively having extensive knowledge of 
the incidence of injuries and illnesses. 
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Requirements. The OSH Survey requires an occupational 
coding structure that includes a numerical classification 
system of occupational groups and a comprehensive al- 
phabetical index of job titles. The structure should be 


provide selected information about a worker who was 
injured or made ill on the job and lost work time as 
a result. This information includes occupation, sex, age, 
race, and length of service. In addition, the employer 
is asked to describe the incident that resulted in the 
injury or illness. 

After collection, the jobs that have been reported by 
employers are assigned occupational codes. Then, cross- 


Data. The BLS Office of Safety, Health, and Working 
Conditions (OSHWC) has seleted for the OSH Occupa- 


vey are assignea SIC codes. Therefore, the OSHWC re- 
placed all Census industry codes with the equivalent 
SIC’s. 


The decennial censuses of population have asked ques- 
tions on occupation since 1850. An occupation classifica- 
tion system similar to the current classification has been 
used since 1940. This 1940 occupational classification 
was also the first to have most of the industry concept 
removed from the occupational classification. For exam- 
ple, in 1930, there was a category under trade titled 
“*laborers, porters, and helpers in stores." Public service 
cluded garbage collectors. In 1940, both kinds of laborers 
The census of 1940 was also the first census to distin- 
guish between those employed and those unemployed. 

The 1940 classification had 11 major groups. These 
were: 


© Professional and semiprofessional workers; 

© Farmers and farm managers; 

© Proprietors, managers, and officials, except farm; 
© Clerical, sales, and kindred workers; 

© Craftsmen, foremen, and kindred workers; 

© Operatives and kindred workers; 

e Domestic service workers; 

© Protective service workers; 

© Service workers, except domestic and protective; 
e Farm laborers and foremen; and 

© Laborers. except farm. 


These major groups have been fairly stable since then. 
In 1950, ‘“‘sales workers’’ became a major group, and 
““protective service’’ was merged with the “service, ex- 
cept domestic,”’ to become “‘service workers, except pri- 
vate household’’ (“‘domestic workers’’ were changed to 
“private household workers.) Also in 1950, the profes- 
sional group was retitled * ‘professional, technical, and 
kindred workers.’ There were no major group changes 
in 1960. In 1970, the transportation-related occupations 
in the operatives major group were put into & mew major 
group called ‘‘transport operatives.’’ The occupational 
classification then had 12 major groups. When the 1980 
classification was developed, using the Standard Occupa- 
tional Classification (SOC), developed in the 1970's, 
technicians became a new major group, the two farm 


major groups were merged, and the protective service 
occupations again became a major group, as in 1940. 
Thus, 1980 had 13 major groups. In 1990, a 14th major 
most of our data are shown for a civilian universe, this 
group is not included in most tables. The current (1990) 


tions were added to the 1970 census questionnaire to 
obtain the detail to enable the Census Bureau to identify 
more occupations. (See more on this in the section on 
data collection.) 

The conversion of the census classification to make 
it comparable to the SOC caused another large increase 
for 1980. This also caused the largest revision in the 
content of detailed categories since the major 1930 to 
1940 classification conceptional change. The 1990 classi- 
fication, also based on the SOC, has four new categories, 
but six pairs of occupations were combined for a net 
loss of two. (A list of changes between 1980 and 1990 
is shown in appendix 2.) One of the occupations dropped, 
telegraphers, no longer exists in the traditional sense. 
Two ut we other combinations were implemented because 
te categorics were not being measured well. These were 
“short-order cooks,’’ and ‘“‘truck drivers, light.’’ Re- 
spondents to the census and surveys did not give the 


information needed to separate short-order cooks from 
other cooks. The same applies to truck drivers as respond- 
ents did not report on the weight of the truck. The 
other three combinations involved small occupations, all 
less than 5,000, that we felt were not being well meas- 
ured. 

The changes from 1980 to 1990 illustrate ‘ne tension 


The 1950 and 1960 censuses asked but one question: 
“What kind of work was he doing?’ In 1970, along 


** Job title was not asked again, but the two 
questions were asked in 1980 and 1990. The job title 
question was left off in part because of the limited 
on the questionnaire and the kind of work and 

tien of 


Standard occupational classification 

A letter was sent from the Bureau of the Budget to 
28 agencies in August 1965. It asked about the desirabil- 
ity of establishing a standard occupational classification. 
Based on the responses to this letter, work on the Stand- 
ard Occupational Classification Manual began in Decem- 
ber 1966 to develop a classification system similar to 
the Standard Industrial Classification. It was determined 
that this new standard could not be completed in time 
for it to be used in the 1970 census, and work was 
suspended to allow for the completion of the 1970 census 
classification. 

Some early work on the SOC is reflected in the 1970 
classification, primarily the professional major group. 
Rather than arrange the occupations in alphabetical order 
as in earlier censuses, we put most of the occupations 
into minor groups. For example, the 1970 “‘life and phys- 
ical scientists’’ is similar to the SOC minor group “‘natu 


ral scientists."" The 1970 “‘writers, artists, and entertain- 
ers’’ minor group was made up from an carly draft of 
the SOC’s division “‘writers, artists, entertainers, and ath- 
letes.”” 

Work on the SOC classification was resumed in 1974. 
The first edition of the SOC was published in 1977. 
There was enough public comment to cause the SOC 
““Occupational Classification Commitiee’’ to decide to 
do a revision almost immediately. Thus, the 1977 edition 
was never used, and a revised version was issued in 
1980. Because the 1980 version was the only one ever 
used, for all practical purposes it is the first edition. 

The 1980 SOC is a hierarchical classification system. 
It has four levels—divisions, major groups, minor groups, 
and unit groups. The 22 divisions were not numbered. 
The 60 major groups have two numeric digits, the 214 
minor groups have three digits, and the 538 unit groups 
have four digits. Some minor groups do not have unit 
groups, so the total number of unique categories (663) 
is greater than the count of unit groups. The SOC Manual 
provides for six summary groupings of occupations. 
These are: 


Service occupations, including military occupations 
(major groups 50-53 and 91); 


Farming, forestry, fishing, and hunting occupations 
(major groups 55-58); 


Precision production, craft and repair (major groups 
60-69); 


Operators, fabricators and laborers (major groups 
71-87). 


The Census also uses these summary categories. Our 
wording is: 
© Managerial and professional specialty occupations; 
© Technical, sales, and administrative support 
occupations; 
© Service occupations; 
e Farming, forestry, and fishing occupations; 
© Precision production, craft, and repair occupations; and 
© Operators, fabricators, and laborers. 


These summary categories are used in two ways at 
the Bureau. First, they are shown as subtotal lines in 
our tables showing detailed occupations; second, they are 
used to approximate social status in tables featuring other 


subjects, such as marital status. Tiiis is especially true 
tor cross-tabulations of other data from current surveys. 

The census occupational classifications have tied to 
be as true to the SOC as possible. The classification 
committee knew that Census could not measure all the 
occupations in the system. Our 1980 classification had 
503 detailed categories versus the SOC’s 663 unique 
categories. The area that accounts for most of the census 
shortfall is in SOC major groups 73-74, *‘machine setup 
operators’’ and 75-76, ‘‘machine operators and tenders.”’ 
The decennial census does not get the detail from house- 
hold respondents to determine if a machine operator sets 
up his machine or not. So we place both kinds of jobs 
im Our minor group “‘machine operators, and tenders ex- 
sus and SOC is that the SOC had 22 divisions, which 
were too many to be used for census summary tabula- 
tions. We merged seven of these divisions to create a 
professional major group. Most of the other SOC divi- 
sions became major groups in the Census classification. 

At the unit group level, Census has a few categories 
classified differently from the SOC. One is “‘Airplane 
pilots and navigators.’" The 1970 census and early drafts 
of the SOC had pilots with technicians. The 1977 and 
1980 SOC’s moved them to “‘transportation occupa- 
tions."" We kept them with technicians because the edu- 
cation and earnings of pilots were so much higher than 
others in the transportation group that the pilots would 
distort the characteristics of that group. Technical writers 
are classified in the same minor group as ‘‘authors,”’ 
and ‘“‘editors and reporters’’ rather than with technicians. 
This was done because it is not always clear to which 
Category a writer properly belongs, and we wanted to 
limit the confusion ‘o one minor group. A similar change 
was made in the ‘‘administrative support occupations, 
including clerical’’ major group. The SOC has ‘‘general 
office occupations’’ as a minor group following the unit 
group *‘‘typists,”’ which is near the beginning of the divi- 
sion. Census has “‘general office occupations’’ as a de- 
tailed category within the last minor group of the divi- 
sion, ‘miscellaneous administrative support occupations,”’ 
because it collects data about many clerical people who 
do not report any specific duty. In this regard it is similar 
to the “‘not elsewhere classified’’ category in that minor 
group. The last example where different major groups 
are involved in classification differences is “‘parking lot 
attendants.’’ Census put them with “‘motor vehicle opera- 
tors;"" the SOC has them with the “handlers, equipment 
cleaners, and laborers’’ division. We felt these workers 
needed to drive to park cars, and that was the most 
significant skill for the job. 

The lack of detailed responses on census questionnaires 
prevents us from showing a number of SOC unit group 
occupations. The census ‘‘executive’’ major group has 
a large residual category, because our language does not 
do a good job of distinguishing levels of management. 


Included in this residua! is the SOC “general managers 
and other top executives."’ This is ome occupation our 
data users would like to have, but we unfortunately can- 
not identify them. Two of the new occupations for 1990 

Two more examples of census questionnaire responses 
preventing us from precisely following the SOC are “‘uie 
tile setters’ and “‘soft tile setters’ in two separate minor 
groups. We put them together because the type of tile 
is Often not reported. Census also merged the precision 
again because we cannot tell the difference between the 
two in household surveys. 

There is one part of the classification where we do 
show detailed occupations even though they are under 
reported. The census classification has 28 specific occupa- 
1990 census data had 78 percent of the postsecondary 
teachers in this not specified category, with the remaining 
22 percent distributed among the 28 specific groups. We 
tion and others want to look at the characteristics of 
these specific occupations, even if they are under re- 
ported. (The 1990 occupation classification system surted 
by SOC code is presented as appendix 3.) 


Dictionary of Occupational Tities 

The Dictionary of Occupational Titles (DOT) has been 
a tool we have used since it was first published in 1939. 
It has served as our eyes and ears on defining new 
titles. We find new tities in our current survey work 
and test censuses, but do not have any direct way to 
determine the work functions of these new jobs, necessary 
for classification. The DOT has done that for us. It has 
also been a tool to help train new second level coders, 
those who solve problems found by our first level coders. 
The DOT can meet our most important need if we will 
be able to obtain new titles found by the DOT field 
staff when we are developing the occupational classifica- 
tion for an upcoming census. 

The current DOT has some titles that are broader in 
scope than the SOC. This presented a problem when 
the 1980 SOC was developed. These DOT titles were 
assigned to one SOC unit group, but the DOT definition 
encompassed several SOC unit groups. In the case of 
SOC 22, *‘Teachers; college, university, and other post- 
secondary institutions,’’ the DOT title ‘‘faculty member, 
college or university’’ was assigned to major group 22, 
and most of the unt groups do not have any DOT titles 
assigned tc inem. The DO7 titles should not be broader 
in scope than the SOC uni group it is assigned to. 
If special broader titles are needed in the DOT, that 
title should show the range of SOC titles it covers. It 
would also be useful if the DOT's 3-digit occupational 


groups had a closer relationship to the SOC unit groups. 
Users could then sort DOT data into the SOC. Con- 
versely, other users would be able to impute DOT worker 
to survey data sets. 

If the DOT titles and 3-digit occupational groups had 
a closer, cleaner relationship to one another, the DOT 
does not necessarily need to use the SOC as its main 
classification system. This divergence may actually be 
desirable because the DOT serves a different group of 
users than do the data from the Census and the Occupa- 
tional Employment Survey. 


Recommendations 
The 1980 SOC needs and should be updated before 
the 2000 census. However, we strongly believe it should 


not have a major change im classification. The change 
to the 1980 SOC made comparability with earlier cen- 
suses difficult. The public deserves a few more censuses 
before another major change im classification is imtro- 
duced. 

A DOT, or some other method, should be im place 
to find and analyze new occupations as they are devel- 
oped in the economy. This information could be used 
to classify the mew occupations and add them to the 
SOc. 


Let's consider making the SOC dynamic rather than 
static—changing as the economy changes, rather than re- 
fiecting only the past. 


Appendix A. 


1980 and 1990 Bureau of the Census major occupation groups compered to 1980 standard occupetion classification divisions 


1980 Standard Occupational! Classification Gwisions ' 


*980 anc 1990 Bureau of Census occupational major groups 


Executve. 20rmwustralve. and managena! occupations 


Engineers. sufveyors. a0 arciiects 

Natural scentsis anc maihemahcans 

Socal Soenhsts. soc! workers. relQuouS workers. anc lawyers 
Teachers, ibranans. anc Counselors 

Health Gagnosing and treating practitioners 


Registered nurses. pharmacists. Getians, Merapssts. and physician's asssst- 


Techcans and related support Occupations 


Sales occupations 


Service occupations 

Prvate nousenoid occupations Prvate housenold occupations 
Service occupations 

Protectwe service Occupations Protective service occupations 
Service occupations 


Service OCCUDSIIONS. except prvate Nousehoid and protective 


Service OCCUupatiOns. except protective and household 


Agncultura’. forestry and fistung occupations 


Farmung, torestry. and fishing occupations 


Mechamcs anc reparrers 

Construction and extractwe occupations Precision production, craft. and repaw occupations 
Precision production occupations 

Production working Occupations Machine operators. assemblers. and mspeciors 


Transportation and matena!l mowing Occupations 


Transportation and maternal mowing occupations 


Handlers. equipment cleaners helpers. and iaborers 


Miltary Occupations 


Miltary occupations 2 


Not used 


That Had Title or Code Changes for the 


1980 code and Category | 1990 code and category 


O19 Managers and admwusrrators nec O17 Managers. food serving anc iodging estabistnents 


468 Chud-care workers, excep! prwale housenoid 466 Farry Cwid-care providers 
467 Early Chiichood teaches assistants 
468 Chid-care workers. nec 
Occupation merged calegones 
1980 code and Calegory 1990 code and category 
349 Telegrapners 353 Communications equipment operators. ne c 
353 Communications equipment operators. nec 
39 Samplers 
4% Cooks. excep! shor order 436 Cooks 
437 Shorl-order cooks 
673 Apparel and labnc patiernnakers 674 Wiscellaneous precision appere! and fabric workers 
674 Miscellaneous precsion appere! fabruc workers 
794 Hand grinding and polstung operations 795 Miscellaneous hand working occupations 
795 Miscellaneous hand worung occupations 
604 Truck Grvers. neavy 804 Truck Orvers 
805 Truck Grvers. ight 
Occupation—titie Changed. same code 
1980 code and Category 1990 code and category 
098 inhalation therapsts 096 Respratory therapsts 
558 Supervisors nec 558 Supervisors. constructing. nec 
734 Printing mactwne operators 734 Printing press operators 
Occupation—< tes Changed. same title 
1980 code end category 1990 code and category 
O17 Postmasters and mai supenmtendents 016 Postmasters ond mail supennmtiendents 
016 Managers properties and rea! estate 018 Managers. properties and real estate 
018 Funeral Grectors 019 Funeral Greciors 
463 Guides 461 Guides 
464 Ushers 462 Ushers 
465 Publc transportation atiendants 463 Pubic transportation attendants 
466 Baggage porters and belinops 464 Baggage porters and bellhops 
467 Wellare service aides 465 Weltare service aces 
633 Supervisors. production occupetions 628 Supervisors. production occupations 
863 Supervisors handiers. equpment cleaners. and laborers nec 864 Supervisors. handiers. equipment cleaners. and laborers nec 
864 Helpers. mechanics and repavrers 865 Helpers mechamcs and repeers 
865 Helpers construction trade 866 Helpers construction trade 
866 Helpers. surveyor 867 Helpers. surveyor 
867 Helpers extractive occupations 868 Helpers extractive occupation 
873 Prooucthon helpers 874 Producton helpers 
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1990 Census of Popuiation occupational classification system 


1990 1990 
census Twie census Tae 
code code 
tanagerial and Protesssonsl Speciaity Natura! Scennsts 
Execute, Admuwustratve. and Managena!l Occupations oss Physicsts anc astronomers (1642. 1843) 
oo3 Legisiators (111) 073 Cnermusts. except Diocherrusts (1645) 
004 Cret executives and general admurestrators. public admin- o74 Amosonenc and space scentsts (1646) 
stranon (112) 075 Geologssts anc geodesssts (1847) 
005 Agrmurustrators and officials, public administration 076 Physica! scennsts. nec (1649) 
(1132-1139) 077 Agricultural and food scentsts (1853) 
006 AGrwrustraiors. protective services (1131) 078 Bologica! and ite scentsts (1854) 
007 Financial managers (122) o79 Forestry and conservation scentsts (1852) 
oos Personne! and isbor relahons managers (123) 063 Mecca! scentsts (1855) 
009 Purchasing managers (124) Health Diagnosing Occupations 
013 Managers. marketing advertising anc pubic reigtons 084 Physicians (261) 
(125) 08s Dentists (262) 
014 AcGrrwrustrators. education and related feics (128) 086 Veterinarians (27) 
015 Managers. medicine anc health (131) 087 - (281) 
016 Postmasiers anc mai supernmendents (1344) - 088 Podiatrists (283) 
017 Managers. food sewing and lodging establishments (1351) 
018 Managers. properties and real estate (1353) 08s Health Giagnosing praciitoners. nec (289) 
019 + Funera! Gwectors (pt 1359) Heallh assessment and treating occupations 
021 Managers. service organizations, ~ zc. (127, 1352, 1354, pt 095 Registered nurses (29) 
1359) oss Pharmacists (301) 
022 Managers and administrators. nec (121, 126, 132-1343, os7 Dietitians (302) 
136-139) Tnerapsts 
Management related occupations ose Respratory therapssts (3031) 
023 Accountants and auditors (1412) 099 Occupationa! theraprsts (3032) 
024 Underwriters (1414) 103 Physical therapsis (3033) 
025 Other financial officers (1415, 1419) 104 Speech theraprsts (30 34) 
105 Therapists. n.e.c (3039) 
026 Management analysts (142) 
027 Personnel. training and labor relations specialists (143) 106 Physicians assistants (304) 
028 Purchasing agents and buyers. farm products (1443) Teachers, Postsecondary 
029 Buyers, wholesale and retail trade. except farm products 113 Earth. environmental, and marine science teachers (2212) 
(1442) 114 Biological scence teachers (2213) 
033 Purchasing agents and buyers.nec (1449) 115 Cherustry teachers (2214) 
034 Business and promotion agents (145) 116 Physics teachers (2215) 
035 Construction inspectors (1472) 117 Natural science teachers. nec (2216) 
0% inspectors and compliance officers, excep! construction 118 Psychology teachers (2217) 
(1473) 119 Economics teachers (2218) 
037 Management related occupations. nec. (149) 123 History teachers (2222) 
Professional Specialty Occupations 124 Political science teachers (2223) 
Engineers. architects 125 Sociology teachers (2224) 
nity hated , 126 Social science teachers, nec (2225) 
043 Archmects (161) 127 Engineering teachers (2226) 
128 Mathematical science teachers (2777) 
ose Aerospace (1622) 129 Computer science teachers (2228) 
048 Chemical (1626) 133 Medical science teachers (2231) 
ped Nucieer (1627) 134 Health speciaites teachers (2232) 
053 Crvil (1628) 135 Business. commerce. and marketing teachers (2233) 
054 Agricultural (1632) 136 Agriculture and forestry teachers (2234) 
pond Electrical end electronic (1653, 1636) 137 Ant drama, and music teachers (2235) 
036 industrial (1634) 138 Physical education teachers (2236) 
057 Mechanical (1635) 139 Education teachers (2237) 
ose Marine and naval architects (1637) 143 English teachers (2238) 
038 Engineers, nec. (1639) 144 Foreign language teachers (2242) 
063 Surveyors and mapping scientists ( 164) 145 Law teachers (2243) 
Mathematical and computer screntists 146 Social work teachers (2244) 
064 Computer systems analysts and scientists (171) 147 Theology teachers (2245) 
065 Operations and systems researchers anc analysts (172) 148 Trade and industria! teachers (2246) 
066 Actuaries (1732) 149 Hore econormcs teachers (2247) 
067 Statisticians (1733) 153 Teachers, postsecondary. nec (2249) 
068 Mathematical scientists, nec. (1739) 154 Postsecondary teachers. subject not specified 
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| 
| 
| 
| 


1990 1990 
census Tome ce sus Te 
code code 
| Teachers. Except Postsecondary 22 Comer ser programmers (3871. 3972) 
155 Teacners prexndergarten anc underganen (231) 23 Too! progemmers, rusnerice’ corees (3974) 
16 Teactes ee wentary scroo' (237) 2s Lege! esssta “s (396) 
1S7 Teacne’s secondary scr0o (253) 2s Tecrncans. nec (308) 
188 Teachers. spece! education (235) Sates Occupsthons 
19 Teachers. nec (236. 239) 243 Superwsors ad propretors. sales ccoupelions (40) 
163 Counselors. educations! anc vocalions! (24) Sales Representatves. France and Busmess Services 
Livanens. Archwsts. and Curators 253 ingurance ssies ocoupctons (4122) 
164 Libranans (251) 2A Ree! estate sates occupations (4123) 
165 ArcrwwstS and Curators (252) 255 Seourt]s anc france! serces sales Occupations (4124) 
Soca! Scertsts and Urban Planners 256 AQvensng anc relaled sales occupations (4153) 
166 Econornsts (1912) 257 Seles ocoupstons. ofter Ousmess services (4152) 
167 Psychologsts (1915) Sales Represertatves. Commodities t xcep! Retad 
166 Socwlogssis (1916) Sei 
173 Urban planners (192) sale (423, 424) 
Social, Recreation, and Retgous Workers Sates Workers Retaw anc Persone Sewices 
we Soca) workers (2052) 263 Sales workers. motor vetucies and boats (4342 4344) 
175 Recreation workers (2055) 264 Sales worres appare: (4346) 
ro Coergy (2042) nec (2049) 265 Sales workers. stwoes (4351) 
~~ , 266 Sates workers. furmaure and nome turnetwngs (4348) 
Lawyers and Juages 267 Sales workers. radio, TV, h-, and appliances (4343 
178 Lawyer. (211) 4352) 
179 Judges (212) 268 Sales workers. harOwere and Duliding supphes (4353) 
| Amonaen *|\ =<." 
“Ka Tectrwcal writers (398) 275 S ; a amet (4363) 
= Seaton anbenneene GOR 276 Casters (4364) 
187 Actors and directors (324) 277 Street anc Goo -to-Goor sales workers (4366) 
188 Parters sculptors Crat-artsts anc ast printmaners 278 News vendors (4365) 
(325) Sales related occupahons 
169 Prhotograpners (326) 283 Demonstrators. promoters arn mode's sales (445) 
193 Dancers (327) ORS Aucnoneers (447) 
4h Arusts. pertormers. and related workers nec (328. 329) Aas Sales support ocoupetions. nec (444 446 449) 
195 EGaors and reporters (331) Adnurustratve Support Occupations. including Clenca! Su- 
197 Pubic relations specialists (332) Dervisors adrwnstratve support occupations 
198 Aerarere (55H 303 Supervisors. genera! office (4511. 4513. 4514 4516 
bee c) Atrietes (34) 4519 4529) 
Technical, Seles, and Administrative Support 304 Supervisors. computer equipment operators (4512) 
305 Supervisors. financial records processing (4521) 
Fechniciens and Reteted Supper Compasens 306 Chet communications operators (4523) 
asseunmsnedeemnntd 307 Supervisors. dsstribution. scheduling. and adjusting clerks 
203 Chnucal laboratory technolog:sts and lechrucians (362) (4522 4524-4528) 
204 Dental nygrewsts (363) Computer equipment operators 
205 Health record technologists and techwoans (364) wR Computer operators (4612) 
206 Radiologic techmowns (365) x Penpneral equpment operators (4613) 
207 Licensed practical nurses (366) Secretanes stenagraphers and typrsts 
208 Health technologists and techmcians. nec (369) 313 ; (4622) 
Technologists and techrumans. except health 314 Stenographers (4623) 
Engineenng and Related Technologssts and Techncans 315 Typrsts (4624) 
214 indusinal engineering tectrwcans (37 12) 
36 Intenmewers (4642) 
215 Mechanical engineenng techrcians (3713) 317 Hote! clerks (4643) 
216 Engineering technicians. nec (3719) 318 Transponaton Chet and reservation agents (4644) 
217 Dratung occupations (372) 319 Recephonssts (4645) 
Sorence techrucians _ Records PrOC®SSING OCCUPBNONS eXCeED! finan ia 
223 Botogce! technicians ( 325 Ciassifed-ed Clerks (4662) 
224 Cnemicg tectwiciers (2831) 326 Correspondence clerks (4663) 
Techrucians. except health engneering and scence 328 Personne! clerks except payroll and timekeeping (4692) 
226 Arrplane pilots and navigators (825) 329 Library clerks (4694) 
227 Aw traffic controtiers (392) 335 Fae clerks (4696) 
228 Broadcast! equipment operators (393) 336 Records clerks (4699) 
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1990 Census of Population occupationa’ classification system—Contnued 


1990 1990 
census Tme cons: Ss Tme 
code code 
Finance! records processing occupahons 
337 BOOKKBEDES BCOOUNIING anc auditing clerks (4712) 423 Correcaanai sition othcers (5133) 
<2 Payroll anc timekeeping clerks (4713) Guards 
Kc Billing clerks (4715) 425 Crossing guards (5142) 
“—S Cost anc rate Clerns (4716) 426 Guards and police exc public serwce (5144) 
344 Biling posting. anc calculating meccwne operators (4718) 427 Protectwe service occupations. nec (5149) 
Duplicating, mad and other office mactune operators Service Occupations. Except Protectve and Housenoid 
345 Duplicating maectwre operators (4722) Food preparation and service occupations 
3% as pUpENG ane GEE 9 ' 433 Supervsos. icod preperation anc senor ocoupsios 
(4723) , 
($211) 
' 4 
347 Office mache operators. nec (4729) «34 Bartenders (5212) 
Commurmcatons equipment operalors 
435 Waders anc waitresses (5213) 
Telepnone operators (4732) 4% Cooks (5214 5215) 
Communications equpmet peraios. nec (4733 438 Food courrer. fountan and reialed occupations (5216) 
4739) 43 “acnen wotkers. od preparason (5217! 
Mai and message Crstributmg occupations 445 Wane’s /watresses assstants (5218) 
354 Postal Clerks. exc mail carners (4742) 444 Miscellaneous food preparation ocoupetions (5219) 
355 Mal carners. posta! serve (4743) Health service ocCUpahons 
356 Mail clerks exc postal service (4744) 445 Dental assistants (5232) 
387 Messengers (4745) 446 Health sides. except nursing (5233) 
Matera eCcorang scheduling and arstributing Clerks 447 Nursing ades. orderkes. and afis Gants (5236) 
359 Dispatchers (4751) Clearung and building service occupations. excep! nouse- 
%3 Produchon coordinators (4752) hold 
cs] Trafic, shipping. 270 recewing Clerks (4753) Supervisors Cleaning Duliding sewce workers 
3S Stock and inventory Clerks (4754) ™ S241) we 
ME Meter readers (4755) Maids housemen (5242 5249) 
36F Wegnhers measures. Checkers and samplers (4756. po Seaeiond dias meee 
4757) Elevator operators (5245 
373 Expecters (4758) po Pon ennai eonapatene DER 
374 Matera! "ecorOing. scheduling. and Gstribulr ; Clerks. 
nec (4759) Personal service occupatice ~ 
Adjusiers and investigators 456 Supervisors. personal service occupations (5251) 
375 er stn fn he pecan aps po aoenen ond eopmatsiagt GER 
-” OSES OS CES, ates 459 Atiendants. amusement and recreation facies (5254) 
377 Engibity Clerks soca! welfare (4764) 
378 Bil ang account collectors (4726) po an aoa 
Miscellaneous adrmurmnstratve support occupahons 463 Public transportation attendants (5257) 
379 General office clerks (463) o6A Baggage porters and belinops (5262) 
383 Bars tellers (4791) 465 Weilare service andes (5263) 
4A Prootreaders (4792) | bht Family chiid vare providers (pt 5264) 
385 Data-entry keyers (4793) 467 Early childhood teacher's assistants (pt 5264) 
Ae Statsncal clerks (4794) ag Child care workers. nec (pt 5264) 
387 Teachers aides (4795) 469 Personal service occupations. nec (5258 5269) 
cui) Adrwristrative Suppor occupations. nec (4787. 4799) Farming, Forestry, and Fishing Occupstions 
Service Occupations Farm Operators and Managers 
on oa 473 Farmers except honicuitural (5512-5514) 
404 Cooks ray eee S04 -" ; — 
pone ale ‘ian 475 Managers. farms. excep! “oriicultura! (5522-5524) 
RISES OS ESS 476 Managers, horicultural specialty tarms (5525) 
406 Cri care workers private household (506) Other Agncuttural and Related Occupatuy's 
407 Private Nousenoid cleaners and servants (502 507. 509) ar? Supervisors. farm workers (5611) 
Protective Service Occupations 479 Farm workers (5612-5617) 
Supervisors. protective service occupahons 483 Marine lie cultvaton workers (5618) 
413 Supervisors. firetighting and fwe prevention occupations 484 Nursery workers (5619) 
($111) Related Agncuftural Occupations 
415 Supervisors. guards (5113) — MM 
Fwehghting and Fire Prevention Occupations | pees . ond age sucts (5625) 
416 Fire inspection and fre prevention occupations (5122) 429 Inspectors. agncultural products (5627) 
47 Firetigning occupatans (5123) Forestry and Lagging Occupations 
Potce and Detects Aas Supervisors. forestry, and logging workers (571) 
aie Pohoe and detectives. pubbc service (5132) 495 Forestry workers, except logging (572) 
423 Sheriffs. balfts and other law enforcement officers 46 Tiber cutting and logging occupations (573. 579) 


(5134) 


1990 1830 
census Tme carsus Tme 
code cae 
Fashers. Hunters. and Trappers 3€3 Panernangers (6443) 
437 Captamns enc offer officers. fratung vesseis (pi 6241) 584 Prasweress (6444) 
4H Fosters (543) 585 Pumbers. ppefters. and stearimers (pi 645) 
as Hunters anc rappers (584) 587 Pumbde. pipefiter, and steamiifer apprentices (pt 
Precision Production, Creft, and Repsw Occupstions i nang . 
Mecharucs and Reparers Concrete terrazzo Grishers (5463) 
505 Automobile mechanics (pt 6111) 54 Paving. suttacing. and tamping equipment opersiors 
506 Avtomobile mechanc apprentices (pt 6111) (6466) 
SO” Bus. truck. and stationary engine mechanics (6112) S88 Rooters (6468) — 
soe Ancrah engine mechanics (6113) 596 Sneermets! duct installers (6472) 
Sos Small engine repewers (6114) 597 Structural mete! workers (6473) 
514 Automobile DOSy and related reparers (6115) S98 Oriiers, earth (6474) 
515 Aecrah mecharucs. exc engine (6116) 339 Construction trades. n.e.c (6467. 6475, 6476, 6479) 
516 Heavy equipment mechanics (6117) Extractive Occupations 
517 Farr equoment mecharmncs (6118) 613 s ‘ eanste 
518 indusira! mactunery repawers (613) 614 Drillers, of well (652) ccoupations (632) 
519 Machinery maimtenance occupations (614) 615 Explosives workers (653) 
Electrical and electroruc equipment reparers 616 Mining machine operators (654) 
$23 Electromsc reperers. commumcations and mdusinal 617 Mining occupations. nec. (656) 
equipment (6151, 6153, 6155) Precision Production Occupations 
$25 Date processing equipment repawers (6154) : 
526 HOUSENOS BDPKENCE and Powe’ 100! repairers (6156) = Supertean, production eompatons (67. 71) 
527 Telepnone line installers and repewers (6157) Precision metal workung ocCcupahons 
$29 Telepnone nstalies and reparers (6158) 64 Tool and die makers (pt 6811) 
$33 Miscetaneous electncal and electronc equipment re- 635 Tool and Ge maker apprenboes (pt 6811) 
peers (6152. 6159) 636 Precision assemblers. meta! (6812) 
53s “= and reingeration mecharucs 637 Mactwusts (pt 6813) 
639 Mactwwst apprentices (pt 6813) 
Miscellaneous Mecharcs and Repawers 643 Bosermakers (6814) 
535 Camera, walch. anc musical mstrunent repairers 644 Precision grinders. filers. and too! sharpeners (68 16) 
(6171, $172) 645 Panernmakers and mode! makers. meta! (6817) 
53% Locksmans and sate repawers (6173) 646 Lay-out workers (6821) 
SSE Office mactune repawers (6 \ 74) 647 Precious stones and metals workers (Jewelers) (6822 
539 Mechamcal controls and vaive repairers (6175) 6866) 
~_ Seegras (STE) | 653 Sheet metal workers (pt 6824) 
54. Specified mechanics and repairers. nec (6177. 654 Sheet metal worker apprentices (pi 6824) 
-_ A. B -_ 655 Miscellaneous precision metal workers (6829) 
~ | —— Precision woodworking occupations 
Conssucton Wastes | 656 Patiernmakers and model makers, wood (6831) 
Supervisors, construction occupations 657 Cabinet makers anc bench carpenters (6832) 
553 Supervisors. Drickrnasons, stonemasons. and tile set- 658 Furniture and wood fineshers (6835) 
- ters (6312) one ~— 659 Miscellaneous precision woodworkers (6839) 
Supervisors. carpenters related workers (63) 
Stalters (6314) 
556 Supervisor. panters papernangers anc piasierers eed Dressmakers (pt 6452. pt 7752) 
(6315) 667 Tailors (pt 6852) 
oa . = on Shoe reperers (6854) 
(6316) 
558 Supervisors, construction, n.e.c_ (6311, 6318) 674 Mrscetaneous a appere! and fabric workers 
Construction trades. excep! supervisors (6856, 6859, pt 77752) 
he Brickmasons and stonemasons (pt 6412 pt 6413) FOOSE GOMER, GSOSNES CateaS 
‘hos Brickmason and stonemason apprentices (pt 6412. — Se ere Sepa 
pt 6413) Patternmakers, lay-out workers. cutters (6862) 
565 Tie setters, hard and soft (pt 6414. pt 6462) 677 Optical goods workers (6864, pt 7477, pt 7677) 
te Carpet -nstaliers (pt 6462) 678 Dental laboratory and medical appliance technicians 
567 Carpenters (pt 6422) (6865) 
ae) Carpenter apprentices (pt 6422) 679 Bookbinders (6844) — 
573 Drywall installers (6424) 683 Electrical and electronic equipment assemblers (6867) 
Construction trades. except supervisors (continued) 684 Miscellaneous precision workers. "ec (6869) 
575 Electncians (pt 6432) Precision food production occupations 
576 Electncian apprentices (pt 6432) 686 Butchers and meat cutters (6871) 
577 Electrical power installers and repairers (6433) 687 Bakers (6872) 
579 Ps.™ters, Construction and maintenance (6442) 688 Food batchnakers (6873, 6879) 


71990 1990 
census Te census Tae 
code code 
Precision inspectors. testers. and related workers 7s Moung anc Diending mactwne operators (7664) 
68g inspectors. testers. anc graders (6881 628) 737 fmenng. anc Clantying mactwne operators 
693 Acjusiers anc calibrators (6882) (7476, 7666. 7676) 
poepnatuin qpaitincepenert “= vant 
694 Water anc sewage trearnent pian! operators (691) 759 Pamnting and paint spraying mactwne operators (7669) 
68S Power plant operators (pt 653) 763 Roasting and baking mactwre operators. food (7472. 
696 Stationary engwneers (pt 693. 7668) 7672) 
ose = Cperators (682, 654. 764 Wastung. Cleaning. anc picking mache operaiors 
(7673) 
Operators, Fabricators, end Laborers 765 Folding machine operators (7474 7674) 
Mache Operators, Assembiers. and inspectors 766 Furnace, kiln, anc oven operators. exc food (7675) 
Machine operators and tenders, except precision 768 Crushing and grinding machine ~perators (pt 7477. pt 
7677) 
Metal working and plastic working machwne operators 
703 Lathe and turing machine set-up operators (7312) 769 Shoing and cutting mactwne operators (7478. 7678) 
; 773 Monon picture proyechonsts (pt 7479) 
704 Lathe and turning mactwne operators (7512) 
705 Milling anc planing mactune operators (7313. 7513) 774 — process machine operators (6863. 6868. 
706 Punching and stamping press mache operaiors 
(7314, 7317, 7514, 7517) 777 Miscellaneous actine opersios. nec (pt 7479. 
707 Rolling mactune operators (7316. 7516) 7665. 7679) 
7m Drilling and boring machine operators (7318. 7518) 779 Machine operators. not specified 
<9 Grinding. abrading. buffing. anc polstung mache op- Fabncators, assembiers, and hand working occupations 
erators (7322, 7324, 7522) 783 Welders anc cutters (7332. 7532. 7714) 
713 Forging mactwne operators (73°9, 7519) 784 Solderers anc brazers (7333. 7533, 7717) 
714 Numenca! control machune opere w: (7326) 785 Assembiers (772, 774) 
machine operators (7329. 7529) 787 Hand moiding. casting. and forming occupanons (7754. 
717 Fabricating mactune operators, nec (7339. 7539) 7755) 
Metal anc plastic processing mactune operators 789 Hand painting. coating. and decorating occupations 
719 Molding and casting machine operators (7315. 7342. (7756) 
7515, 7542) 733 Hand engraving and printing occupations (7757) 
723 Meta! piating machine operators (7343. 7543) 795 Miscellaneous hand working occupations (7758. 7759) 
724 Heat treating equipment operators (7344 7544) Pr~duction inspectors. testers, samplers. and weighers 
725 Miscellaneous Metal and piasic processing mache Product ' checker 782 
operators (7349, 7549) ” 787) eins 
Woodworking machine operators 797 Production testers (783) 
726 Wood lathe. routing. anc planing machine operators 798 Production samplers and weighers (784) 
(7431, 7432, 7631, 7632) 799 Graders and sorters, exc agricultural! (765) 
727 Sawing machine operators (7433, 7633) Transportation 3nd Material Moving Occupations 
728 Shaping and joining machine operators (7435, 7635) M nied 
723 Nailing and tacking machune operators (7636) 
733 Miscellaneous woodworking mach .e operators (7434. 803 Supervisors, motor vehicle operators (8111) 
804 Truck Grivers (6212-6214) 
a on . ee _ | _ Boe Driver-saies workers (8218) 
808 Bus Grivers (8215) 
734 Printing press operators (7443, 7643) 809 Taxicab drivers and chautteurs (8. 16) 
a Typesetiers and compositors (6841, 7642) — 814 Motor transportation occupations, nec (8219) 
° 7649) = Transportation Occupations. Except Motor Verucies 
Tele, apparel, and furnishings mactune operators Hat CERIPRITED CORPETEND on 
738 Winding and twisting mactwne operators (7451, 7651) 623 Retroad conductors end yeromasters ( 3) 
733 Knitting, looping, taping. and weaving machine opera- Gee Locomotive operating occupations (6232) 
tors (7452 7652) ; 825 Rasiroad | brake, signal . Nd Switch operators (8233) 
743 Textile cutting machine operators (7654) = oube SD CPOE, NOS. CENT 
744 Textile sewing machine operators (7655) Water transportation occupations 
745 Shoe macnine operators (7656) 828 Ship captains and mates, except fishing boas (pt 
747 Pressing machine operators (7657) 6241, 6242) 
78 Laundering and dry cleaning machine operators (6855, 829 Sailors and Geckhands (8243) 
7658) 833 Marine engineers (8244) 
749 Miscellaneous textile machine operators (7459, 7659) 834 Bridge. lock. and lighthouse tenders (8245) 
753 Cementing and giving machine operators (7661) 843 Supervisors, material moving equipment operators (812) 
754 Packaging and filling machine operators (7462. 7662) Bad Operating engineers (6312) 
755 extruding and forming machine operators (7463, 7663) 645 Longshore equipment operators (8313) 


1990 1990 
census Tie census ‘oe 
code cooe 
645 Hors! arc winch operators (6314) Freght. stock and matanal handlers 
849 Crane anc tower operators (6315) 
cod Excavating and loading machine operators (8316) “ Garbage collectors (8722) 
&76 Stevedores (6723) 
855 Grader. Gozer. and scraper operators (8317) 
BS industriel truck and tractor 877 Stock nandiers anc baggers (8724) 
equipment operators (6318) 
859 Miscellaneous malenal moving equipment opersiors pase Machine testes and elena 6728) 
(8319) °83 Freight. stock. and maternal handiers. nec (872%) 
Handlers equipment cleaners neipers anc iaborers 88S Garage and service station related occupations (673) 

et Supervisors. handlers. equipment cleaners. anc laborers 887 Vemcie washers and equipment cleaners (875) 

nec (85) 888 Hand peckers and peckagers (8761) 
865 Helpers. mechanics and repawers (863) 589 Laborers. except construction (8763) 

Helpers, Construction and Extractive Occupations Military Occupations ' 

— ae 903 Comrrussioned officers anc warrant officers 

Helpers. surveyor (6646 N ; 
868 Helpers. extractwe occupations (865) = — . Cake neem 
869 Construction laborers (871) 
874 Production helpers (861. 862) Experienced Unemployed Wot Ciassified by Occupstion 

909 Last worked 1964 or earlier 
“Pr means part 


‘ Includes Only uniquely Military occupations Other Armed Forces mem- 
bers are Coded t Civilian occupations 

The numbers m parentheses refer to the 1980 Standard Occupational 
Classification codes 


Note 


1 The views expressed in this paper are those of the 
author and do not necessarily reflect the views of the 
U.S. Bureau of the Census or the Bureau of Labor Statis- 


tics. 


37 


“nec” means not esewhere cless*fec 


The Occupational Employment 
Statistics Program 
Occupational Classification System 


Michael P. McElroy 
Bureau of Labor Statistics 


introduction 


This paper describes the Occupational Employment 
Statistics (OES)! classification system, provides a com- 
parison of this system with the Standard Occupational 
Classification (SOC) system,? and suggests how the full 
implementation of current initiatives in the OES program 
could provide valuable information to those charged with 
developing an occupational classification system suited 
to the needs of a U.S. workforce adjusting to its role 
in a global economy. 


Description of the OES System 


The OES survey system is an empirically based econ- 
omy-wide occupational classification system. The 744 
occupations in the OES system are identified by their 
title as well as by a definition which describes the chief 
job duties. The definitions are largely based upon those 
found in the Dictionary of Occupational Titles.4 Implicit 
in the definitiors for some of the occupations is the 
skill required to perform that function. 

The OES system organizes all occupations into four 
levels: Division, major group, minor group, and detail. 
Each occupation is identified by a 5-digit code. The first 
digit represents the division; the second the major group; 
th: third the minor group; and the last two digits, with 
the preceding three, identify the detailed occupation. 
There are residual categories within the various levels 
of the system to report occupations not identified at the 
detail level. The complete 1993 OES structure is available 
upon request.5 The following sections discuss the first 
two levels of the system as well as residual occupational 
categories. Information on minor groups can be found 
in the annual OES publication.® 


Division level 
The seven occupational divisions in the OES system 
are: 


1. Managerial and administrative 

2. Professional, paraprofessional, and technical 
3. Sales and related 

4. Clerical and administrative support 

5. Service 


6. Agriculture, forestry, fishing, and related 
and material handling 


First-line managers/supervisors are included in every 
division except for the managerial and administrative and 
the professional, paraprofessional, and technical divisions. 
The supervisors of managers are other managers. The 
professional, paraprofessional, and technical supervisors 
need subject matter knowledge to such an extent that 
they are classified with the workers they supervise. 


Major group level 
Highlights of the \aajor group structure of each division 
are provided below. 


Managerial and administrative occupations. This division 
is organized into three major groups. The first contains 
specialized occupations by function (for example, pur- 
chasing managers), and the second contains specialized 
occupations by industry (for example, education adminis- 
trators). Both of these categories are generally at the 
middle-management level. When function and industry 
overlap, function takes precedence and is listed first in 
the structure. The third group, the residual group, includes 
workers, usually in upper management, whose duties are 
broader in scope. 


Professional, paraprofessional, and technical occupations. 
This division is organized into 10 major groups. These 
major groups were created by combining those profes- 
sional, paraprofessional, and technical occupations requir- 
ing a common body of knowledge and expertise. Unlike 
the SOC system, the OES classification system handles 
any distinctions between technical and professional work- 
ers at the minor group level rather than at the major 
group or division level. 

The first major group is management support. The 
OES system, unlike the SOC, has placed this group in 
the professional division rather than in the managerial 
division. BLS believes individual management support 
occupations, such as accountants, are functionally closer 
to the professional specialties than to the management 
occupations. 

The remaining major groups are: Engineers and related 
occupations; natural scientists and related workers; com- 


Sales and related occupations. The sales division is ar- 
sales occupations, and merchandise and products sales 
occupations. Unlike the other divisions, this division does 
not contain a division level residual category. There is 
no need for one because the first group is broad and 
there are residual categories for the second and third 
major groups. Together these three groups are exhaustive 
of all sales workers. 


Clerical and administrative support occupations. This di- 
vision is Organized into seven major groups. As with 
the other divisions, the supervisory category is first. The 
next major group includes industry-specific clerical occu- 
pations such as bank tellers. These two major groups 
are followed by general secretarial and related workers, 
office machine workers, communications workers, and 
material recording workers. The last major group is the 
residual category. 


Service occupations. This division consists of seven major 
groups. The major groups are supervisory, protective 
service, food service, cleaning service, health service, per- 
sonal service occupations, and the residual category. The 
cleaning group includes various building service occupa- 
tions. 


Agriculture, forestry, fishing, and related occupations. 
This division consists of three major groups. The major 
groups are supervisors, logging occupations, and the re- 
sidual category. 


Production, construction, operating, maintenance, and 
material handling occupations. \n terms of employment, 
this is the largest and most diverse group of all the 
OES divisions. The major groups are as follows: 


Supervisory 

Inspecting 

Repair 

Construction and extraction 
Precision production 

Machine setting and operating 
Assembling and handworking 

Plant and system operation 
Transportation and material handling 
Helpers and laborers 


The organization of this division follows the basic prin- 
ciples of organizanon of the SOC im that occupations 
are grouped by function (for example, inspecting, repair- 
ing, producing) and by skill requirements (for example, 
A third organizing principle in many of these groups 
is the distinction made between machine and hand oper- 
ations. In this case, hand operations include the use of 
hand-held power tools. 

groups, distinctions are made on the basis of materials 
worked (for example, metal/plastic, wood, textile, 
assorted/other). The assorted/other category includes 
working with combined materials as well as working 
with single materials, such as stone, which have not pre- 
viously been specified. 


Residual occupational categories 

The OES classification system contains occupations 
that are numerically significant either in one industry, 
or across all industries. For occupations not meeting one 
of these standards, residual categories (that is, “‘All 
other . . ."") have been created within most levels of 
the OES system. Residual categories provide for a com- 
plete accounting of all workers employed within an estab- 
tional employment data at various levels of detail. Some 
examples of residual categories are “‘All other profes- 
pare dig argon yy Annan Amgen at the 
division level, and “‘All other machinery maintenance 
mechanics"’ at the detail level. 


Comparison of OES with SOC 


The OES system consists of slightly under 750 detailed 
occupations that together cover the entire wage and salary 
economy. The 1980 SOC had 664 detailed occupations. 
BLS started with the SOC detailed occupations as the 
base. They then added scientific and technical occupations 
to satisfy the needs of the National Science Foundation; 
added also were occupations that require specialized train- 
ing that were requested by users in education. Then some 
of the 664 SOC occupations which generated little inter- 
est from users were collapsed to higher levels. The next 
section provides examples of differences between the two 
systems. 


Specific comparisons ’ 


Number of detailed occupations. The following list shows 
the number of detailed occupations in both the OES and 
SOC systems that would fall under each of the 21 SOC 
divisions. This table helps isolate the SOC divisions 
where there are large differences in the number of de- 
tailed occupations between the two systems. The division 
with the largest difference between the two systems is 
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Occupations in OES; not separate in SOC. This section 
shows two examples of the OES system splitting an SOC 
occupation into more detailed OES occupations. In each 
case, OES data users wanted more detailed information 
than was provided by the detailed SOC category. This 
was particularly true when a single SOC detailed occupa- 
tion included multiple occupations with different skill 
levels and/or training requirements. BLS was able to ac- 
commodate users without creating comparability problems 
with the SOC. In each case, users can determine the 
employment total for the SOC occupation by simply sum- 
ming the component OES occupations. 


SOC detailed occupation, OES detailed occupations with 1990 


Example 2 
SOC 3690 Health technicians. not elsewhere classified 
OES total employment tor SOC 3690 
OES 32508 Emergency medical technicians 
OES 32923 Electroneurodiagnostic technologists 
OES 2925 Cardiology technicians 
OES 32926 Electrocardiograph techmcans 
OES 32928 Surgical technologists and technicians 
OES 32999 All Other Health professionals. para- and 


techucians 258.143 


Occupations in SOC; not separate in OES. The following 
are two examples of detailed SOC occupations that are 
not listed separately as detailed OES occupations. The 
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employment level listed is that of the OES occupation. 
It is not possible to estimate the OES survey employment 
for the equivalent SOC components unless the compo- 
nents are differentiated only by industry. For example, 
analysts can use the OES survey estimates for sales rep- 
resentatives in SIC 26 (Paper and allied products) to 
determine the number of sales representatives in that in- 
dustry. 


SOC detailed occupation, OES detailed occupation, and 1990 


employment lieve! 
Example 1 
O€S 49008 Sales represemtatves. excep! scientific and reistet proc- 


ucts Of services, and retail employment = 1.161.937 


SOC 4242 Sales represeniaives. Commerce! and mdusine! equip 
ment anc supphes 

SOC 4243 Sales representatves. garments and related texte 

SOC 4244 Sales representatives. motor vetwcies and supples 

SOC 4245 Sales represemtatves. pulp. paper. and paper products 

SOC 4246 Sales represertatves. farm products and iwestock 

SOC 4249 Sales represemtatves. "ec 

Example 2 

OES 83005 Production inspectors. testers. graders. sorters. sam- 
piers. and weghers employment = 407 625 

SOC 7830 Producton testers 

SOC 7840 Production samplers and weighers 

SOC 7850 Graders and sonlers. except agriculture 

SOC 7870 Production expediers 


Detailed OES occupations that are in a different division 
in the SOC. The following are examples of the few 
instances where detailed OES occupations are in different 
divisions in each system: Morticians or funeral directors 
are in the professional, paraprofessional, and technical 
division in OES and in the manager division in the SOC. 
OES analysts determined that because of the licensing 
requirements of this occupation, it belonged with the pro- 
fessional, paraprofessional, and technical group. Lawn 
services managers are included with managers in OES, 
and in the other agriculture and related workers division 
within the SOC. The managerial tasks performed by 
workers in this occupation call for it to be grouped with 
managers. 

Theoretically, if the detailed occupations in one classi- 
fication system are the same as those in another, any 
differences in summary levels can be resolved by going 
down to the most detailed level and using the same 
aggregation scheme to develop summary levels. By doing 
this, the user can alleviate comparability problems. In 
reality, however, users are often either unaware of dif- 
ferences of the composition of aggregate levels at the 
detailed level, or are not provided with the detailed infor- 
mation needed to develop accurate aggregate levels com- 
parisons. This lack of information may cause them to 
draw incorrect conclusions from the data. This problem 
could be eliminated in the future if all classification sys- 
tems are directly comparable at some level. 


OES Program initiatives with the 
Potential to Refine the Current OES and 
SOC Classification Systems 


Recently, four initiatives have been undertaken in the 
OES program which have the potential to provide valu- 
able information to be used as input in determining which 
new occupations should be added to the classification 
system. Feedback from OES data collection has led to 
two of the four new initiatives. This feedback comes 
from information provided on the survey form or on 
the telephone by the respondent. The last two initiatives 
involve BLS staff using existing information to paint 
a clearer picture of the occupational staffing patterns of 
establishments. The four initiatives are: a) The OES wage 
survey, b) the new and emerging occupations project, 
c) the 4digit Standard Industrial Classification (SIC) 
project, and d) the size-of-establishment project. Each 
project will be briefly described. 


The OES wage survey 
BLS initiated the OES wage survey because of the 


inability of any current survey to provide accurate infor- 
mation on wages for all industries at the detailed occupa- 
tion level. These are data needed to address the good 
jobs/bad jobs issue.? The OES survey was chosen as 
a vehicle to address this issue because it collects accurate 
information in a cost-effective manner for all occupations 
in the economy. Consequently, relative wage information 
can be obtained. Furthermore, it collects information for 
all States and thus OES data could provide comprehen- 
sive wage estimates. Pilot surveys conducted in 1989 
and 1990 showed the feasibility of collecting such infor- 
mation in an economical and accurate manner through 
the OES survey. The survey uses an innovative data 
collection technique to reduce respondent burden. The 
survey estimates the number of persons employed in each 
occupation by wage range, and estimates a median and 
mean wage rate for each occupation.'° The data are pro- 
duced by geographic area and industry. The National 
Association of State Occupational Information Coordinat- 
ing Committees, which directly serve over 7 million stu- 
dents by disseminating OES data with other information 
through their career information delivery systems, en- 
dorsed the OES wage survey at their national meeting 
in 1990. Fourteen States currently are conducting the 
survey. Inclusion of all States would provide invaluable 
data concerning good jobs and bad jobs at the national 
level, and information on other policy issues. It would 
also produce data for each State with which to identify 
States falling behind in the quest to transform the econ- 
omy from one relying on low-wage occupations to one 
dominated by high-skill/high-wage occupations. 


Classification impact. For classification purposes, the dis- 
tribution of employees across wage ranges for each occu- 
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sibility that an OES occupation is actually two or more 
occupations. 


The new and emerging occupations project 

Respondents to the OES survey are asked to prcvide 
information concerning the number of workers employed 
in the occupations that are listed with their definitions 
on the survey form. In addition, on the last page of 
the form they are asked to list new and emerging occupa- 
tions that are not on the survey form together with a 
definition and employment total. The State OES staff 
review the responses and forward those forms containing 
new occupations to BLS. BLS staff review and prepare 
a list of new occupations together with a composite defi- 
nition of each. This year BLS provided this information 
to the Employment and Training Administration so their 
field staff could study each occupation in the field and 
assign a Dictionary of Occupational Titles code to each 
occupation. The results of this joint effort will be released 
later this year. 


Classification impact. Some of these new occupations 
will provide early insight into new industrial activities 
that are in their embryonic stage. The new classification 
structure must be flexible enough to accommodate these 
new occupations. 


The 4-digit SIC occupational estimates project 

This project is designed to yield occupational estimates 
at the 4digit SIC level. The OES survey sample is se- 
lected at the 3-digit SIC level. Estimates are developed 
at the 2- and 3-digit SIC levels. A great deal of heteroge- 
neity of economic activity exists within many of the 
3-digit SIC groups. When this happens it almost always 
translates into widely varying staffing patterns among 
the establishments within the 3-digit group. 

There are enough sample units within most 4-digit 
SIC’s to yield national occupational estimates. A recent 
look at the 4-digit industry leve! shows, as might be 
expected, that there is less volatility among the staffing 
pattern of establishments at this level. Studying occupa- 
tional staffing patterns at this level makes it easier to 
detect true changes in the way establishments are staffing. 


Classification impact. Detecting true changes will allow 
BLS to more accurately observe treuds in the occupa- 
tional employment levels. This increased accuracy will 
assist in decisions as to whether new occupations are 
becoming numerically significant enough to include sepa- 
rately in the classification structure. 


Size of establishment estimates project 

This project will yield industry specific occupational 
staffing patterns separately by size of establishment. The 
OES survey sample units for each 3-digit industry will 
be placed into one of four groups according to employ- 


ment size, and occupational estimates will be prepared 
for each of the four groups. The data will reveal how 
establishments within homogeneous industnes staff dif- 
ferently based upon employment level. Some occupations 
may exist only in certain size establishments. Occupations 
with the same title may require vastly different skill lev- 
els and the workers’ job duties may be quite different, 
depending upon the size of the establishment. This is 
particularly true among managers. The International 
Standard Classification of Occupations developers feel 
so strongly about this factor relative to managers that 
they classify managers differently depending upon the 
size of the establishment. 


Classification impact. OES size of establishment data 
weuld allow analysts to do the same. 


Summary 


In summary, the OES survey program provides infor- 
mation which can and should be used by the architects 
of a new SOC. While experts may offer different opinions 
on the structure and content of the new SOC, to make 
a sound decision, they need to look at OES together 
with other relevant information. 


Notes 


‘For an explanation of the Occupational Employment 
Statistics program, see BLS Handbook of Methods, Bul- 
letin 2414, pp. 29-31, U.S. Department of Labor, Bureau 
of Labor Statistics, 1992. 


2See Standard Occupational Classification Manual 
(1980). U.S. Department of Commerce, Office of Federal 

3The OES system had 1,460 detailed occupations prior 
to the OES implementation of the SOC in 1980. The 
downsizing to 744 occupations was basec upon user 
needs and empirical evidence provided by employment 
levels reported in earlier OES surveys. The OES system 
is economy-wide, but the survey excludes self-employed 
workers, unpaid family workers, private household work- 

“See Dictionary of Occupational Titles, 1991, U.S. De- 
partment of Labor, Employment and Training Administra- 
tion. 

5 For a copy of the OES structure, contact the Bureau 
of Labor Statistics, Office of Employment and Unemploy- 
ment Statistics, 2 Massachusetts Avenue NE., Room 
4840, Washington, DC 20212-0001. 

6See Occupational Employment in_ Selected 
Nonmanufacturing Industries, 1991. Bulletin 2417, U.S. 
Department of Labor, Bureau of Labor Statistics, 1993. 

7Data in this section are OES survey data adjusted 
to 1990 industry totals. 

8 The OES survey excludes the agricultural production 

sector. 
9 Barry Bluestone and Bennett Harrison, The Great Job 
Machine: The Proliferation of Low Wage Employment 
in the U.S. Economy, December 1986. U.S. Congress, 
A study prepared by the Joint Economic Committee, 
Washington, D.C. 

10 Sandra West, Diem-Tran Kratzke, and Shail Butani. 
‘“‘Measures of Central Tendency for Censured Wage 
Data,’’ Proceedings of the 1992 American Statistical As- 


Discussion 


MARILYN MANSER: One issue that, I think, underlies 
this conference is the potential importance or need for 
some sort of uniformity or consistency among various 
classification systems. | think these presentations point 
out another need or focus that may, to some extent, 
conflict with that goal, and that is the fact that the pur- 
poses of the various systems may be different and that 
it’s important to consider uses of data as we think about 
designing these systems. 

It's not only existing uses of data that we want to 
not be well met by these systems. 


ARDEN FORREY: I'm interested in the classification 
of occupations from the standpoint of health records and 
within the development of consensus standards for health 
data. I'm wondering to what extent the titles, the rubrics 
for various occupations, could be separated from the clas- 
sification structure, because rubrics are the label by which 
the data are recognized and inputed into the system, 
and we want to have it as intuitive as possible to be 
as accurate as possible. 

The classification systematics for the various purposes 
could be separated from that rubric in ways that are 
appropriate or most optimal for those purposes. I'm just 
curious to what extent the people who are developing 
these classification systems could engineer that separabil- 
ity. Can we have an understandable title or rubric that 
facilitates the intuitive recognition of the title whenever 
you're gathering this inform..con, for whatever purpose? 

We're interested in it, of course, for health records, 
but we want to key on the purposes for all the rest 
of the system and not reinvent anything new. Our prob- 
lem in gathering that data is the recognizability of the 
title of the occupation, the job, the activity. 

The underlying purposes of the various classification 
systems are not always intuitively understood by the peo- 
ple who gather data, but if there’s a way those could 
be separated, you could gather the data and the classifica- 
tion could take place transparently. 


MICHAEL MCELROY: I think what you're referencing 
is whether we could have a list of occupations that are 
readily understandable to people as opposed to a system. 
We currently have something called crosswalks which 
show the link among common titles across different sys- 
tems. What we have found over time, and what Neal 
Rosenthal covers in his paper, is that there are severe 
weaknesses in using those crosswalks. 

The problem you speak of has been addressed through 
these linkage systems to help the user, but, largely be- 
cause of how weak some of those links are, many of 
us would like to see a standardized system so we 
wouldn't have to go through these artificial links. 


ELLEN DULBERGER: I have two questions/comments. 
The first is for Brian MacDonald. I saw in your list 
of principles that you had supervisors classified sepa- 
rately. My question is: In an environment where the 
virwal office is becoming more and more common and 
widespread, it seems to me that people are becoming 
their own activities. 1 wonder if, by setting up a principle 
whereby we try to make a distinction between supervisors 
and workers, we're just creating more and more confusion 
as time goes on. 

Then the second question, also for Brian, is: When 
I looked at the list of principles, something that | found 
missing was a statement as to whether the classification 
system should be based on similarities of the activities 
that the people perform or similarities of the skills which 
might enable a grouping to perform a variety of different 


BRIAN MACDONALD: Ellen, with regard to your first 
question, the principle that separated supervisors from 
the employees they supervise: these twelve principles 
were the principles used in 1980, used probably in 1977 
also. That doesn’t mean that these principle: are the 
ones to be used for a revised SOC. The question is 
very worthwhile to bring up. 

I think the answer to your second question on whether 
it’s similarities of skills or similarities of duties, differs 
somewhat by major divisio:. A lot of the engineering 
occupations are grouped by similarities of skills, and 
some of the blue-collar occupations used similarities of 

Neal Rosenthal is the only other one that I know 


skill levels. They're all grouped in different places. 

Basically, our system now is an education system. It's 
a skill level education system, the way we group things. 
I think that was the homogeneity for grouping things 
together, more than like work. That was the basic prin- 
ciple that was followed in grouping. 


So from the user's point of view, we wind up having 
to rely on inference or statistical matches rather than 
being able to tell exactly. A case im point would be 
the household survey of unemployment and the establish- 
ment survey of employment, whereby, perhaps using 
something like a Social Security number or an employer 
ID number combined with Social Security number, one 
could have an exact match. 

That could be valuable for a variety of purposes, in- 
cluding understanding the differences in how employees 
and employers describe their jobs. Would you like to 
comment on that comment? 


THOMAS SCOPP: I know one of the suggestions made 
is, at least with the SOC and the DOT, to have the 
linkage between the codes used, that the SOC would 
be part of the DOT code. Then you can make that natural 
link, and perhaps somehow the census code can be 
worked in there, too. 

I think one of the biggest challenges facing this par- 
ticular group is how to link the two very different uses 
of the data, which are the ones you alluded to, the estab- 
lishment side versus the household side. Very often they 
are different purposes, and the different sources providing 
the data provide them in different ways. 

That does create some problems for those of us who 
are trying to put that data into a usable fashion for 
folks like you who are trying to link other things together, 
too. I think that’s going to be one of the major tasks 
that anyone here trying to put a new SOC together is 
going to face, to make it useful for both household 
sources as well as establishment sources. 


JOHN PRIEBE: | think one thing | heard you asking— 
Could I take this individual and match him to the em- 
ployer? 

There has been lots of interest and a lot of work 
at it, but the confidentiality requirement is the big prob- 
lem in trying to do that. The census ruled out trying 
to collect Social Security just because it might impede 
people responding. 

Social Security is matched. It is collected in some 
of the current surveys, but those matches are very dif- 
ficult, and there’s lots of ropes to jump and hurdles 
to go through just to keep the confidentiality in place. 
So that’s one of the big obstacles. 


MARILYN MANSER: There clearly are obstacles. 
There have been in the past special cases where there 
have been efforts to collect information from both em- 
ployees and employers, though. So it certainly is possible 
and perhaps desirable, if extremely costly and complex 
to do that sort of thing. 


MALCOLM COHEN: I have a question on the Census 
Bureau presentation. The comment was made that there 
were very few changes made between the 1980 and 1990 
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census. This brings to bear kind of an interesting problem 
about what is actually done in terms of how we classify 
and measure in terms of what is stated and how it actu- 
ally is implemented im practice. 

For example, when I looked at the difference between 
the 1980 and 1990 census, I found a lot of changes 
in the area of elementary and secondary school teachers. 
Even though we say we're measuring elementary and 
secondary school teachers, apparently the way the ques- 
tionnaire is developed, you don't pick up somebody who 
is a special education teacher. 

They may identify themselves on the questionnaire as 
being a teacher, and then you classify them as being 
an elementary school teacher. Unless you really know 
how the coding is done, you might not be able to tell 
that there’s been a major shift, or at least a change 
between how the census classifies occupations and some 

Another example: Transportation ticket and reservation 
agents. There is no indication at all when you look at 
the changes that this occupation has changed. Yet when 
you look at, say, CPS data from one year to the next, 
it appears as though it’s almost doubled in size, and 
there’s got to be something going on beyond what's 
listed in terms of your page of changes. 

How does one know about this? When the Census 
Bureau puts out a new system, how do they tell users 
that there may be very small changes that may make 
very big differences? 


THOMAS SCOPP: I think what you're alluding to is 
two different levels of change. When I mentioned there 
was very little change, I'm talking in terms of theoretical 
categories, how we, at least on paper, attempt to classify 
people. 

What we are still going to be victims of, if you will, 
are the words that people choose = give us when they 
give us the responses, either in nsus of a survey. 
To the extent that that changes . ‘time, that people 
don’t give us the detail, while in theory we have a 
classification system that should put them in their proper 
place, so to speak, if they don’t give us the words, 
they can very often be misclassified. 

I think your example of the elementary school teacher 
is probably the best one. There does appear, in the result- 
ing data, that there has been an artificial increase in 
the numbers. 

That's probably due to the fact that people, for some 
reason, and we don’t have that reason, really—maybe 
because they just didn’t take the time in the 1990 census 
to give us that detail or maybe they just didn't feel 
it was important or something—<did not tell us specifically 
what kind of teacher they were. 

Very often, what happens is the coder has to make 
an arbitrary choice. Some of the coding is done by com- 
puter. Some of the coding is done by human coders, 


but they have to make a judgment, given the information 
they have. 

There is a tendency, if no other information is given, 
to put people into the elementary school level where 


catch that. 

I'm not sure if that helps the problem. To the extent 
that we see those changes in the data, we do try to 
show that in publications and so on, but it’s hard to 
catch that in advance. It's hard to know im advance 
what people are going to say on the questionnaires. 


MARY POWERS: Mary Powers, again addressed to 
Tom Scopp. In this discussion you talked about hoping 
to develop the SOC. In the kinds of academic research 
that I do, although I'm not sure it’s academic, we're 
very concerned with change over time. 

Maybe the more interesting question for the last two 
decades is, to what extent has the position of women 
and minorities in the labor force changed? Are we de- 
pendent upon having consistency in occupational cat- 
egories? When there are major changes, you can’t answer 
those questions. 

What are we planning to do which will enable us 
to answer questions like that? By the year 2000 I would 
like to know, for example, what happened in the last 
20 years. 


THOMAS SCOPP: Well, that is a dilemma that, | 
guess, we'll have to face here, and certainly that's what 
happened in 1980. What Mary is referring to is that, 
when we redid the census classification in 1980 to model 
the SOC, it was very, very different from the classifica- 
tion system we used before, and that did wreak havoc 
among users who wanted to do time series; because the 
changes that they saw in the data were probably as much 
or more due to the change in the classification as in 
the real world of work. 

So that is an important consideration. Certainly, when 
we come up with a new SOC for the 1990's here, that’s 
something that we'll have to look at, try to temper our 
need to keep the classification system reflecting the real 
world but also realizing that we need to still have a 
link with the past to be able to measure change over 
time. 


That’s going to be a difficult task, | think, but it 
is certainly a factor that we have to keep in mind as 
we continue this conference and beyond. I agree. | think 
that our recommendation in John’s previous paper, is 
that, yes, we need to have this linkage of the systems; 
we want them to be consistent. We want them to reflect 
the real world, but let’s not go overboard. Let's also 
remember that a lot of change can be as damaging as 
no change at all in terms of the classification system. 


NEAL ROSENTHAL: I'd like to follow up on the con- 
cern that Malcolm Cohen had in terms of looking at 
the census. You identified six occupations that you 
dropped or you added or something like that, and that's 
the basic change. However, somebody from BLS found 
80 different occupations where thie are changes made 

the 1980 census to the 1990 census. Eecause, if 


Dictionary of Occupational Titles ond cur own index 
contain over 30,000 of those, some do shift from category 


to category, and they do affect the data. 

After our census we try to put out a technical paper 
that gets into that level where we show the proportion 
of each category that actually stayed the same or moved 
to somewhere else, that reflects the difference in the 
titles, and perhaps even some of the coding and coding 
errors that occur from census to census. 

We're hoping that we can do that again. We've done 
a lot of the research that would eventually go into the 
technical paper. I hope the budget will allow 1s to do 
that again, because I know it will be of interest, and 
we'll address that kind of problem you've just mentioned. 
But we have done that, at least in the last three or 
four censuses, where we show the difference between 
the classification system in that respect. 


Yb 


Module 2. New Challenges and Alternative 
Approaches to Occupational Classification 


introduction 

This section focuses on new challenges and alternative 
approaches to occupational classification. The first three 
papers, presented by the Economic Roundtable, Seymour 
Wolfbein, and Joel Popkin and Company, focus on how 
changes in the structure of the economy and technology 
affect occupations, changing user demands of occupa- 
tional information, and discuss the implications for a re- 
vised SOC. All three stress the necessity of a new SOC, 
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content of jobs. The second group of papers, by Mark 
and Bruce Tonn and Frederick Conrad, are more meth- 
odological in nature, demonstrating how ‘echniques in 
economic, sociological, and psychological research, re- 
spectively, can contribute to the development of a new 
occupational classification sysiem. 


Future Use of the SOC 


This report explores future uses of the Standard Occu- 
pational Classification (SOC) to provide an organizing 
template for integrating national occupational classifica- 
tion systems and helping a broader base of users respond 
to important public interests such as worker productivity 
this effort is that the design of occupational classification 
systems should be based on providing information needed 
to achieve important public goals for the workforce. 
have never had a job become employed, it can help 
those who have lost jobs become reemployed, and it 
can indicate how those who are employed can become 
more productive. These outcomes are vital to the public 
ture of occupational classification systems. The objective 
of this report is to offer a vision of the future SOC 
that will help policy makers, organizations, and workers 
achieve their shaced interest in enabling individuals to 
find productive, satisfying jobs, as well as enabling indi- 
viduals collectively, in the form of our society, to form 


a sustaining economy. 
Methods 

A primary «<< of the usefulness of occupational infor 
mation is #. power to provide a plausible, grounded 


the activity, linked activities of other workers, and proc- 
esses of chang. Since the labor market is not in equi- 
librium, descriptions of constant and established factors 


In an effort to push beyond the boundaries of the 
existing system we cottacted a broad range of individuals 
who are concerned sbout labor market outcomes, but 
are not necessarily users of current occupational classi- 
fication systems, to inquire about their priorities and ask 
about the kind of occupational information they think 
is needed. Limitations of the current DOT/SOC were 
tested by exploring the usefulness of these systems for 
identifying reemployment opportunites for laid off aero- 
space workers. Recommendations offered in this report 
are based on reviewing limitations of current systems, 
opportunities offered by alternative classification methods, 
and the public interest in helping workers find good jobs. 


Findings 


General issues in classification. The enterprise of 
classifying all activity in the wage economy into a system 
of occupations raises several funaamental questions. Some 
of the questions are common to all taxonomies, whether 
they be of stamps, insects or occupations. All classifica- 
tion systems need to specify the distinguishing features 
that will determine inclusion or exclusion into categories. 
are to be grouped into broader categories. All systems 
should take imto account how they are to be used to 
sort and organize data collected in the future. In addition, 
the designers of a system that deals with patterns of 
behavior (such as occupations) rather than recognizable 
material objects (such as insects) need to define the basic 
unit of analysis. Four conceptually different tasks in de- 
signing an occupational classification system ar-. 

1. Selecting variables by which to define, clster and 

describe occupations; 

2. Defining occupations, 

3. Aggregating occupations into a system of nested 

4. Designing the database (designating the informa- 

tion to be indexed to the occupational categories). 


The selection of variables should begin by distinguish- 
ing between those variables used for sorting and those 
supplementary variables used for information. Sorting 
variabies are data elements used to define and aggregate 


features of the occupation. As the basic foundations for 
the classification system, they musi be collected at the 
jod analysis stage. Jobs within an occupation should have 
a high level of homogeneity on these variables. Typical 
sorting variables are skill level, and type of task per- 
formed. 
Supplementary variables are data elements that are not 
used in classification, but that form part of the occupation 
description and the database of information organized 
by occupation. Heterogeneity within occupations is likely 
to be higher than for sorting variables. Supplementary 
variables are also more liable to change over time. Sup- 
plementary variables may be collected at the time of 
the job analysis, or in later surveys. Typical supple- 
mentary variables are gender composition and rate of 


1. Perhaps the most fundamental choice is the selec- 
tion of sorting variables for the DOT. The selec- 
tion of these variables will in tum determine the 
possible choice of sorting variables for the SOC. 


“unit group’’) will represent the first level of ag- 
gregation of DOT titles. The selection of the num- 


(for example, embedded im idennfier codes), and 
how if is to be updated and maintained. 


paying union jobs. In many cases jobs have been merged 
as companies seck greater latitude in deploying workers 
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Using the SOC for job-worker matching: A Case Study 
of Machine Trades Occupations in the Aircraft and Aero- 
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opportunities for unemployed aerospace workers in occu- 
pations that have related classifications in the DOT and 
SOC systems; and (2) under the assumption that one 
of the most important bridges between occupations is 
skills transferability, DOT variables for worker functions 
and skill level were used in a broadly defined search 
for clusters of occupations in which workers in the air- 
to their expertise in other industries. 

The narrowly defined searches attempted to create 
matches based on the first six digits of the DOT and 
on SOC and OES groups. These searches failed to iden- 
tify us ful skill transference paths for laid-off aerospace 
were all within the same industry group, and are ail 
experiencing the same decline in demand for workers. 
Broadly-based searches produced long lists of occupations 
that shared similar characteristics based on worker func- 
tions, GED, SVP, and related variables. These matches 
were intended to create groups of occupations on the 
basis of potential skills transferability. However, there 
is no way to distinguish between high-quality matches 
and poor matches solely on the basis of generic variables 
such as GED and SVP. The DOT is structured to support 
highly specific matches between workers and jobs with 
the same, or closely related, DOT titles. Attempts to 
conduct broader searches on the basis of skills-related 
variables cast such a wide net that their value is limited. 
What is needed for this purpose is specific skills informa- 
tion that captures the substantive complexity of jobs, and 
can be used to connect occupations that use similar skills. 


Priorities for the future SOC. A wide net was cast to 
draw on the expertise and opinions of individuals in 
diverse positions with different approaches to the poten- 
tial use of an occupational classification system. Despite 
some diversity in ongin, they ‘.«e a remarkably strong 
consensus on the necessary information that an occupa- 
tional classification system should contain, and the major 
problems currently experienced by users. There appears 
to be fairly broad support for changes that transform 
the DOT/SOC in the direction recommended in this re- 
port. 

Priority rankings for public interest that should be sup- 
ported by occupational information are developed based 
on the assessment of the research team as well as prior- 
ities expressed by respondents frova whom information 
was obtained. The most importart public interests are 
identified as: helping individuals »/ith barriers to employ- 
ment obtain jobs, helping displa:ed workers become re- 
employed, identifying essential competencies needed for 
employment, and making optiisal matches between jobs 
and workers. This was followed in importance by: identi- 
fying career advancement opportunities for workers, help- 
ing students, and workers make good career choices, pro- 
viding current labor market information, making labor 
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im importance were public interests associated with histor- 

Information elements currently used, and proposed for 
future use, in classifying occupations are rated according 
to their feasibility and overlaid in table 11 on the public 
imterests they support. There is significant variation in 
the number and combinations of information elements 
needed to support different public interests. A broad array 
of information is needed to help individuals overcome 
barners to employmcat or to make good matches between 
job seekers and job openings. In comparison, relatively 
few information elements are needed to support research 
activities. The feasibility of providing information ele- 
ments was ranked in three tiers: if it is already being 
(or could readily be) done in a satisfactory manner it 
was given a high feasibility rating, if methodologies ap- 
pear available for generating the information it was given 
a medium feasibility rating, and the one case in which 
it appeared infeasible to develop a satisfactory data gath- 
ering methodology (personal qualities required for occu- 
pations) was given a low feasibility rating. 

The overlay of feasibility and pnority rankings in table 
12 creates four principal clusters of information elements. 
These clusters offer a possible set of priorities for the 
future SOC. Since there are not any information elements 
that support only threshold priority public interests (those 
elements supporting lower priorities such as research also 
support higher priorities such as helping displaced work- 
ers), and excluding the information element dealing with 
personal qualities needed for jobs because of infeasibility, 
all other information elements fall into one of the four 
possible combinations created by high and medium fea- 
sibility and high and medium priority. 

The first cluster of occupational information elements 
that are both high priority and high feasibility should 
be the foundation of the future SOC. These include exisi- 
ing information elements identifying occupation specific 
skills and industries in which occupations are used, and 
new or revised information elements to identify edu- 
cational requirements and necessary diplomas, licenses 
and certificates, as well as to enable linkage of occupa- 
tional information with census and labor market data. 

Most of the information elements in the second cluster 
that are medium priority but high feasibility (i.c., can 
be done without great cost) are already part of the DOT. 
These should remain part of the new DOT/SOC and 
include: contextual information about work settings, ex- 
tent to which occupations are subject to use as part time 
or temporary labor, requirements for physical capabilities 
and motor skills, and environmental conditions. 

The third cluster of high priority, medium feasibility 
elements includes two types of skill related information 
that are the subject 0. much discussion and interest: iden- 
tification of competencies required for specific occupa- 


tions and developing a generic skill vocabulary that can 
be used to identify the same skills in different occupa- 
tional settings. Inclusion of these information elements. 
particularly generic skill descriptions, is a major undertak- 
ing requiring significant funding to develop and carry 
out new information gathering methodologies. It is impor- 
tant to allocate the necessary resources because this infor- 
mation will support critical public interests as well as 
help structure the future DOT/SOC. 

The fourth cluster includes four information elements 
that are important but also require deveiopment of new 
information gathering methodologies. These include: Ex- 
tending the capabilities of a generic skill vocabulary so 
as to enable identification of different skill levels within 
a common skill area, identifying the degree of autonomy 
and work variation in occupations, improving current ca- 
pabilities for linking aptitudes and interests with occupa- 
tions, and maintaining a census of occupations by indus- 
try. Each of these tpes of information supports important 
public interests in the work force. This information is 
needed for the future DOT/SOC but if a strategy of 
phased implementation is required, these information 
gathering efforts might be initiated after other efforts 
are underway. 


implications 


Core recommendations: 


Structure: Integrate the DOT and SOC into a single 
system that is technically and conceptually 
compatible. 

Content: Classify occupations on the basis of skills, 
authority, and work fieids. 

Uses: Simplify the connection between occupa- 


tional information, labor market informa- 

tion, and social and demographic informa- 

tion by using the revised SOC unit group 

as the main occupational unit. 
Recommendations on structure: 


e Combine the DOT and SOC so they share a common 
classification structure. Retain the DOT title as the most 
detailed occupational unit. For the next level of aggrega- 
tion, cluster similar DOT titles into new groups equivalent 
to the SOC unit group. Use a single structure for further 
levels of aggregation. 

¢ Combine DOT and SOC operations for data collection, 
¢ Define the SOC basic occupational unit (unit group) 
by specific variables (descriptor items) rather than only 
in terms of its component DOT titles. 

e Distinguish between sorting variables (to b: used in 
defining occupations) and supplementary variables (to be 
part of a database) for both the DOT titles and the 
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SOC unit group occupations and 
titles to be included im a revised system should be 
outcome of both strategic choice and objective evidence. 
© Sei the broad parameters for the total number of SOC 
unit groups with reference to the data needs and data 
collection capacities of the Census Bureau and the OES. 
Consider also the total number of categories in ISCO-88 
and the Canadian systems. 

© Base the definitions of occupations on consistent prin- 
ciples. 

Recommendations on content: 


e Use a combination of broad skill levels, authority, and 
work fields to construct a matrix of occupations. 

© Consider the societal goals identified in Table | (in 
Part 1) in selecting variables. 

¢ In choosing variables, incorporate the criticisms and 
suggestions generated by the various critical reviews of 
the occupational classification system in recent years. 

© Use sound thecretical principles in selecting variables 
and rating schemes, incorporating state-of-the-art cog- 
e Consider demands for customized aggregations when 
selecting SOC descriptor items. 

e Ensure that information elements included in a SOC 
database meet the major needs of workers seeking piace- 
ment. Incorporate a wide range of skills-re‘ated iniorma- 
tion, including indicators of cognitive requirements, com- 
plexity, responsibility, training requirements, and specific 
hiring criteria. 

e Review the measurements of skili and consider the 
relationship between actual and objective skill require- 
ments. 

e Include measures of occupation-specific and transfer- 
able skills in the sorting variables for the DOT and the 
SOC. Ensure that the SOC basic occupatical units con- 
tain information elements that facilitate skill transfer- 
ability. 


Recommendations on uses: 


® Collect occupational and labor musr*et ‘nformation 
using the same occupational classification a. Coordi- 
nate the occupational structure used in the OES and US 
Census of Industries and Occupations to generate a single 
set of occupations, obviating the need for crosswalks. 
¢ Contribute to public policy through research using oc- 
cupational information that is reliable, comprehensive, 
consistent, clearly defined, and comparable with other 
data. 

e Incorporate recent developments in geogrevhical infor- 
mation collection, management, and analysis in the form 
of GIS. 

e Use existing sources of labor market information in 
geographic analysis. 


e Use opportunities for linking occupational information 
from multiple sources. 

e Ensure that occupational classifications used in worker- 
based information sources (such as population census) 
match (as much as possible) job-based sources (such 
as data from firms). 

e Design aggregation of occupations into broad clusters 
(which will be relied upon where occupational data must 
be aggregated to protect confidentiality in fine geographic 
scales) to meet the needs of all users. 

e Consider current sources of worker or job data with 
a spatial component as potential participants in a future 
labor market database forming part of a GIS analysis. 
e Integrate wage and claims data with job service occu- 
pational coding data. 

e Integrate occupational matrices, public employment 
service job listings and ES-202 data. 


Recommendations on implementation: 


e Collect occupational information through a combination 
of surveys, interviews, job observation, and research. 

© Design a sampling methodology for the new SOC that 
corrects the sampling biases of the DOT. Base the sample 
design on the sectoral and geographical distribution of 
industnes and occupations. 

e Collect local labor market information for worker-job 
matching and occupational and labor market research. 
¢ Coordinate efforts by national, state, regional, and local 
agencies to collect and disseminate labor market informa- 
tion. 

e Use census data on employment levels by occupation 
to select redundant and obsolete DOT titles for elimi- 
nation. 

e Reduce the number of DOT titles by performing a 
computerized analysis of DOT occupational desc «ions 
and ratings to identify titles to be merged. 
e Respond to potential ‘“‘should-be’’ 
DOT/SOC as well as actual users. 

* Design a database that is comprehensive and accessible. 
e Update and revise the SOC on a regular basis, in 
order to maintain its currency and usefulness to workers, 
career planners, researchers, and policy makers. 

e Strengthen linkages with institutions and individuals 
engaged in labor market projections, educational planning, 
and occupational research so that they provide informa- 
tion to, as well as receive information from, the national 
system. 

e Incorporate more user-friendly methods of data presen- 
tation. 


users of the 


introduction 


This report explores future uses of the Standard Occu- 
pational Classification (SOC) that would provide an orga- 
nizing template for integrating national occupational clas- 
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sification systems and helping a broader base of users 
respond to important public imterests such as worker pro- 
derlying this effort is that the design of occupational 
classification systems should be based on providing infor- 
mation needed to achieve important public goals. 

Over the past 50 years, occupational analysts have 

created a nch and credible body of information that may 
well be the most intellectually mgorous and substantive 
resource for understanding the nation’s workforce. Yet 
the tools of occupational analysis are understood and 
used by a relatively small group of individuals, and this 
field lacks the excitement that one might expect would 
be associated with a subject that is at the heart of the 
nation’s domestic agenda. Occupational information can 
assist individuals who have never had a job become em- 
ployed, i can help those who have lost jobs become 
reemployed, and it can dicate how those who are em- 
ployed can become more productive. These outcomes are 
vital to the public interest and have direct implications 
for the future structure of occupational classification sys- 
tems. 
The wealth of detailed information in occupational 
classification systems offers no intrinsic logic about how 
it should be organized. Given the lack of an integrated 
theory of cognitive functions in the social sciences, there 
is no clear overview of the human attributes being 
mapped by descriptions of worker activities and skills. 
Occupational information is made more diffuse by the 
lack of a uniform vocabulary that could be used to de- 
scribe specific worker skills in multiple settings. And 
the manner in which information about jobs is bundled 
into occupational units is eclectic in that occupations 
are narrowly defined in the manufacturing sector but 
broadly defined in the service sector. 

This wealth of information cries out for well conceived 
organizing principles based on important public interests 
that should be supported by occupational information. 
At the same time, advances in information technology 
have made it possible to integrate occupational informa- 
tion with geographic and social information, and labor 
market data describing the experiences of specific worker 
groups. The opportunity exists io move beyond a system 
that produces labor market statistics to create an inte- 
grated system that offers strategic insights into dynamic 
functions of the entire labor market. 

In an effort to push beyond the boundaries of the 
existing system we contacted a broad range of individuals 
who are concerned about labor market outcomes, but 
are not necessarily users of current occupational classi- 
fication systems, to inquire about their priorities and ask 
about the kind of occupational information they think 
is needed. Limitations of the current DOT/SOC system 
were tested by exploring the usefulness of these systems 
for identifying reemployment opportunities for laid off 
aerospace workers. Recommendations offered in this re- 


port are based on reviewing limitations of current sys- 


in occupations offer good but only partial imsight; im 


tems, opportunities offered by alternative classification effect, a snapsh™ im time. The dynamic relationships 


methods, and the public imterest in helping workers find 
good jobs. 


Part |. identifying Issues 


Purposes for Which Occupational 
information is Needed 


Jobs in a continuously emerging economy 

The labor market can be viewed as an evolving eco- 
system.' Industries and occupations form a highly inter- 
connected web that is dynamic and unstable. This web 
of workplace activities can undergo bursts of evolutionary 
change as well as extinction events, just like biological 
ecosystems. For example, when an industrial sector such 
as defense manufacturing goes into rapid decline, some 
of the subnetworks of technologies and firms that de- 
pended upon it disintegrate. Workers who have been jetti- 
soned must find their way in a job market emerging 
out of a stagnating and declining industry giving way 
to something yet unformed. As new markets emerge, 
whole new networks of goods, services and jobs begin 
to grow, filling niches that had been occupied by work 
and products of the previous era. 

Occupational information needs to reflect crucial details 
about how actual jobs evolve, grow or decline, and are 
molded by changes in industry, technology, and the 
workforce. Workplace requirements for skills, activities 
and interrelationships out of which responsibilities of an 
individual worker emerge also account for the bundling 
together of specific tasks into jobs and the identification 
of crucial skills. If occupational information fails to pro- 
vide these dynamic, ‘‘real life’’ insights it is likely to 
be ineffective because it then offers only narrow and 
static delineations of labor market events. Changes in 
occupational structures emerge from constant adjustments 
and readjustments in industry and population. An under- 
standing of the workplace as a complex system of inter- 
related occupations is essential for analyzing and develop- 
ing programs to deal with emerging, dynamic labor mar- 
ket changes. 

A primary test of the usefulness of occupational imfor- 
mation is its power to provide a plausible, grounded 
account of the actual experience of workers. Just as a 
job should connect an individual's activities with a larger 
group of workers and their activities, and that in tum 
with the output of a product or service that is valued 
by a changing society, a useful description of that job 
should reflect significant characteristics of the worker, 
the activity, linked activities of other workers, and proc- 
esses of change. Since the labor market is not in equi- 
librium, descriptions of constant and established factors 
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among occupations, and between occupations and changes 
sn Guneanention, ainetnen odentband naliaeeatiie 
it necessary to continuously incorporate fresh mformation 
Over time, some activities may be added, omitted, or 
transferred from one occupation to another. Yet while 
some forces change the character of occupations, other 
forces (not the least of which is the worker) give occupa- 
whose time and effort produce something of valuc, im- 
print the logic of their experience on the way they orga- 
them. The organizing principles of an occupation incor- 
porate the learning of those who do the job, as well 
as of the employer for whom the job is done. Even 
though the component activities of a job may be simple, 
plex initiatives that the worker is responsible, at least 
in part, for crafting. 

The continuously emerging behavior of workers seek- 
ing mutual accommodation and self consistency in a 
changing economy creates meaning beyond the sum of 
specific activities in an occupation. Learning and adaption 
in the workplace provide a measure of stability between 
brittle mgidity on one extreme and turbulent free fall 
on the other. This learning and adaption leads to occupa- 
tional structures that are increasingly complex. Work- 
places where the organization of tasks is ever-open and 
ever-changing may well offer the best prospects for eco- 
nomic competitiveness, even though this requires continu- 
ous and often painful adjustments by both workers and 

Information about occupations, therefore, will be most 
useful if it is based on continuous observation and open- 
eyed acceptance of change rather than anticipation of 
equilibrium. Occupations are shaped by processes of 
coadaption and accommodation with skills clustered in 
related occupations, changing technologies, and changing 
markets within a continuously emerging, interlocking 
global economy. 


Workforce outcomes that should be assisted by 
occupational information 

Occupational information should help policy makers, 
in enabling individuals to find productive, satisfying jobs, 
as well as enabling individuals collectively, in the form 
of our society, to form a sustaining economy. National 
gent objectives. One has been to provide a job that would 
support a decent quality of life for every worker, another 
has been to furnish a crucial commodity required by 
businesses. One perspective focuses on the needs of indi- 
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be jobs af any given time im a labor market 
area are routed to meet the needs of local employers. 
Caught betwee=. these two perspectives, labor market pro- 
grams and information have often failed to encompass 
either the human qualities and needs of job seekers or 
the wealth-creating aspirations of businesses. This context 
may account for the value-neutral, highly technical ap- 
proach that has been characteristic of information gath- 
ered about jobs for occupational classification purposes. 
As a whole, national occupational classification programs 
have reflected a high level of rigor and objectivity, but 
the information produced through these efforts has been 
used by a relatively small, and seemingly shrinking, con- 
stituency 


ing the more than SO years that the United States 


and declined while multiple generations of technologies 
have transformed the way in which work is done; ‘‘re- 
structuring’’ brought on by economic globalization has 
contributed to experimentation with work organization, 
growth of nonunion shops, and part-time work as part 
of efforts to improve competitiveness, profit and cost 
control; and the nature of work has become increasingly 
complex and the rate at which jobs change increasingly 
rapid. Workers affected by each of these historic develop- 
and yet, as is shown in table |, much of the social 
information that would help explain causation and change 
in the labor market cannot readily be connected with 

Societal interests in workforce outcomes are less polar- 
ized than they were in the 1930's when work began 
on the Dictionary of Occupational Titles. it has become 
possible and desirable to gather information about work- 
ers and jobs that more specifically addresses outcomes 
for workers that are important to the public. These out- 
comes include: 


Workforce entry and reentry. Occupational information 
should be useful for helping individuais facing barriers 
to employment in becoming permanent members of the 
workforce. These include new entrants to the labor mar- 
ket, individuals who have been long-term welfare recipi- 
ents, or who have physical or mental limitations, or who 
have been incarcerated. Over the past decade and a half, 


public sector budget constraints as well as shifts in public 
sentiment have made it increasingly difficult for socially 
dependent individuals to have any means of income main- 
tenance other than unsubsidized employment. It is, there- 
fore, increasingly important to have occupational informa- 
tion that will help individuals with limited or no skills 
and work experience to find jobs in which their abilities 
and interests can be strengthened and used to best advan- 
tage, to enable them to become economically self suffi- 
cient. It is also important that occupational information 
offer concrete descriptions of what workers experience 
and do in specific occupations so that job seekers can 
obtain some practical understanding of the actual activi- 
ties in which they must be or become competent. 


Reemployment. Occupational information should facilitate 
the connection of workers with employers requiring their 
skills and abilities by identifying as many occupations 
as possible that require skills similar to those used in 
the worker's previous job(s). It should be possible to 
identify occupations for which the job seeker is likely 
to be qualified through both skill commonalities among 
occupations as well as through actual mobility of other 
(National Research Council, 1980). 


Career ladders. Occupational information should identify 
career ladders available to workers in specific occupa- 
tions. This information could be provided by identifying 
better paying or more responsible occupations to which 
workers from specific occupations can progress. It could 
also be provided by identifying specific areas in and 
means by which workers can improve existing skills in 
order to become qualified for more advanced occupations. 


strengthen the bridge between work and education by 
identifying essentia! competencies for jobs, as well as 
those competencies that are in demand in specific occupa- 
tional areas. This information can be used to improve 
the content, quality, and value of vocational training as 
well as to help workers match their skills with new 
jobs. In addition to employers, workers could be an im- 
portant source of information about critical skills in their 
own occupations. Information might be gathered from 
workers through annual surveys incorporating some of 
the methodology used by the military services to obtain 
information from officers and enlisted personnel about 
critical skills in each military occupation. 


manufacturers and the inc’easing prominence of younger, 
less educated workers aniong labor market entrants have 
stimulated national conc:n about the need for an ade- 
quately qualified workf rce. The core issue is that the 
United States cannot maintain its standard of living by 
competing in a globalized economy based on the cost 


Worker empowerment. Job turnover and use of outside 
contract workers in many industry sectors means that 
large numbers of workers must search more frequently 
for new jobs, and have less job stability or tenure. Most 
noncollege bound youth receive little or no assistance 
in making the transition from school to work. Occupa- 
tional information should empower youths entering the 
workforce and adults making job or career changes to 
make choices that serve their best interests in terms of 
job stability, work satisfaction, career advancement, and 
the degree of autonomy and work variation within occu- 
pations, and whether occupations tend to be intrinsic (core 


expand national classification information could be made 
available. 


International comparability of work. \n an increasingly 
globalized economy, in which jobs move from one coun- 
try to another, it is important that occupational informa- 
tion enable comparison of workforce skills and deploy- 
ment with that of other countries. In the near term, with 
the possible implementation of the North American Free 
Trade Agreement, it is important to be able to compare 
the skills and activities used to make specific products 
in the United States with those used by workers in Mex- 
ico and Canada to make the same or similar products. 


Management of change. In a dynamic labor market the 
most critical aspect of an occupation may well be the 
areas in which it is changing. Change may occur in 
the form of new skill requirements, altered working con- 
ditions, or increasing or decreasing demand. Information 
about changing skill requirements, for example, may be 
used to help displaced workers enter a new occupation 
in which a skill they possess is in short supply. It is 
also important to identify changing patterns of job mobil- 
ity and emerging barriers to mobility. This requires ‘real 
time’’ information about the manner in which the occupa- 
tional structure of the work force is changing, rather 
than infrequent ‘‘snapshots’’ of a labor market that is 
assumed to be in equilibrium. The utility of information 
about changes in occupations is enhanced if it is linked 
to the underlying causes of change, whether this be driven 
by altered demographics, technologies, industries, or mar- 


staff) or extrinsic (contract workers) to organizations. Oc-»= kets. 


workers as stake holders and information sources regard- 
ing the occupations that they hold. 

National comparability of work. A common frame of 
reference that facilitates ready integration of occupational 
information collected by public entities and provides a 
useful guide to occupational classification systems within 
organizations is essential to both public- and private- 
sector understanding and application of labor market in- 
formation about the workforce. National occupational 
classification systems are at best a secondary resource 
for most businesses in the development of classification 
systems for their workers. And empirical information 
where gathered by businesses to identify worker abilities 
that predict success in specific occupations is not fed 
back into national occupational databases. A unified na- 
tional system of occupational information that is rich 
in information about skills, abilities, and traits required 
for occupations could be of special assistance to organiza- 
tions seeking to manage structural change and effectively 
deploy workers. If organizational classification systems 
that are comparable with the national system resulted 
from such adaptation, information that would update and 
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Research. Occupational information should support efforts 
to understand the labor market and to achieve desired 
outcomes for workers. Research activities that it should 
support might include: 

a. Labor market dynamics—‘*‘What kinds of jobs tend 
to be open to workers with particular sorts of experience? 
Which jobs are filled by those who have previously 
worked elsewhere, which are filled by those just entering 
the labor force, and which are filled only by promotion 
from within an establishmen’? To what extent do sex, 
age, Or race continue to be barriers to occupational oppor- 
tunities, and are such barriers concentrated in particular 
sectors of the labor force?"’ (National Research Council, 
1980: 230) 

b. Employment projections—occupational classifications 
should capture the groupings in which demand for work- 
ers is likely to change so as to enable salient projections 
of occupational growth and decline. 

c. Compatibility with social statistics—efforts should 
be made to investigate the merger of occupational data 
with social statistics, such as census information, to un- 
derstand the labor market experience, status and expecta- 
tions of specific social groups. It should also be possible 


skills with social information about workers. 

d. Historical understanding—occupational information 
should provide continuity or bridges in information to 
make it possible to study occupational trends over time. 

e. Medical research—occupational information should 
make it possible to identify workers who have been ex- 
posed to particular kinds of physical demands, work envi- 
ronments, and materials. It should also identify the indus- 


Table 1. Public interests in the workforce and occupational classification information 


f. Social mobility—occupational data is used in social 
research as a measure of social status and also to inves- 
, ; ional social mobility by ne chil- 
dren's income and status with that of their parents. 


making the SOC system and data useful to and usable 
by the individual job seeker, including students, new en- 
trants, and reentrants. 


PUBLIC INTEREST CLASSIFICATION INFORMATION CURRENT AVAILABILITY FEASIBILITY 
1. Help people with barners to em- | « Educational requirements * Available trom DOT e Feasibie, now available 
ployment get jobs « Diplomas. hoenses and certificates required e Not availabie e Feasible Trough 20ding 2a ques- 
tion to Classification surveys 
« Crucial competencies needed io make appl- | © Mostly not availabie e Feasibie. extra effort required to 
cants emnployer-acceptabie prortze job skills 
e Personal qualities required © Not available © Ditficull to do in @ way that is reb- 
abe, slandarciec. and respects 
the dignity of workers 
« Physical capabilites and motor skills needed | « Available from DOT e Feasibie now availabie 
e Aptiudes and interests associated with occu- | © Partially ave labie e Feasible. work needed to m- 
pations prove renabriity 
¢ Contextual information about what is exper © Mostly available from DOT | « Feasibie. now available 
enced and done im terms of activities. work and Occupational Outlook 
setting, demands Handbook 
« Environmental conditions associated with oc- | « Available from DOT e Feasible. now available 
cupations 
© Classification system that can be linked with | « Mostly not available ¢ Feasible through linkage with 
Gatabases showing social Characteristics by Census Gata 
occupation 
2. Help displaced workers transfer | « Education requirements of old, and potential | « Available from DOT e Feasible. now available 
their skills to new jobs new, occupations 
¢ Diplomas, licenses and certificates required e Not availabie « Feasible see above 
« Crucial competencies © Mostly not avarlable e Feasible. see above 
¢ Occupation-specific skills and knowledge © Partially available from e Feasible. requires Cognitive 
(eg. types of machinery mastered, materials DOT descriptors for skilled jobs 
used, problemn-solved, etc ) 
e Requirements of old. and potential new, occu- | ¢ Not available e Feasible. extra effort required to 
pations in terms of genenc/cross functional collect Cogrutrve Task Analysis or 
Skills General Work Activity information 
e Required physical capabilites and motor skills | « Available from DOT e Feasible. provided by DOT 
e Aptitudes and interests e Partially avaiable « Feasible. see above 
© industries in which occupations are found © Available trom OES and e Feasible. now available 
DOT 
e Classification system linked with labor market | « Partially available but not | ¢ Feasible through linkage with Em- 
databases used ployment Service Gata 
3 identity career advancement op- | e Education requirements of old, and potential « Available trom DOT e Feasible. now available 
portunities for workers new, occupations 
e Diplomas, hcenses and certificates required e Not available e Feasible. se2 above 
e Crucial competencies @ Mostly not available « Feasible. see above 
e Generic/cross functional skills e Not available e Feasible. see above 
© Skill level distinctions between different occu- 
pations 
¢ Degree of autonomy and work variation 
« Use of part time or temporary labor 


e industries in which occupations are found 
¢ Labor market Gata bases showing outcomes 
by occupation 
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PUBLIC INTEREST CLASSIFICATION INFORMATION CURRENT AVAILABILITY FEASIBILITY 
4 identity essential competences | « Crucial competences « Nol availebie « Feasible see above 
(Le. skill Clusters) needed for * Occupstion-specific skills anc knowledge © Parhally availabe trom « Feasie see above 
specific jobs DOT 
« Persona! Qualives Mel are required « Not evallebie « Otficult see above 
« Required physical capebilihes and motor skills | « Available from DOT « Feasiie. now availabe 
« Degree of autonomy and work venation * Not avedatie « Feasiie see above 
5 Help students and workers make | « Education requremnents of old. and potential | « Available tom DOT ° Feasible. now availabie 
job end career choices thal new. occupelons 
serve thew bes! me 2sts e Dpiomas. hoenses and certiicates required « Not avatatie « Feasible see above 
e Cruce! competencies © Mostly no! avalabie « Feasible. see above 
e Required physical capabilites and motor skills | « Availabie trom DOT « Feasiie now avadabie 
e Aptitudes anc mierests « Parually avaiate * Feasible see above 
¢ Contextual information about work settings « Mostly avalatie « Feasible now available 
« Degree of autonomy and work vareton * Not available ¢ Feasitie see above 
« Use of part time oF temporary labor « Not avedabie « Feastue see above 
e Environmental conditions assocwated with oc- | « Available trom DOT « Feasible now avelabie 
cupators 
e Labor market Catabases showing ovloomes « Partaly avaiable bul not | « Feasible see above 
Dy occupation usec 
6 Make optene! matches between | « Education requirements of old. and potential | « Available trom DOT ° Feasible now evailetie 
workers and jobs new, Occupations 
e Diplomas. hoenses and certificates required « No! eveilatie * Feasie see above 
e Crucial Competences © Mostly not avaliable « Feasible see above 
¢ Occupation specific skills and knowledge e Partally avetatie trom * Feastie see above 
DoT 
e Genencicross tunchonal skills e Not aevalatie + Feasible. see above 
© Skil level distinctions between Gifferent ocou- | ¢ Not avedable + Feasible see above 
patons 
¢ Required physical capabilites and motor skills | « 4... eble from DOT ° Feasible. now avaliable 
e Apttudes and mierests e Partially avalatie « Feasible. see above 
¢ Contextual information about work settings ° Mostly avaiable « Feasible see above 
e Enwronmental conditions associated with oc « Available trom DOT e Feasiie now available 
cupations 
e indusines m wiwch occupations are found ¢ Available trom DOT « Feasible nc* available 
7 Prove current labor market in- | ¢ Genenc/cross functional skills e Not avadabie e Feasitie. see above 
formation @ Skill level distinctions between different occu- | ¢ Not available e Feasible see above 
pations 
¢ indusines = whch occupations are found ¢ Available trom DOT ° Feasible now avaiable 
e Census of occupations by industry © Available tor OES. not ° Feast¥e. Census of employment 
DOT by DOT needed to irk classifice- 
On and imdustry data 
¢ Labor market databases showing oulcomes © Partally avaiable bul not | « Feasible see above 
by occupation used 
8 Labor market projections ¢ Genenc/cross functional skilts ¢ Not available ° Feasible see above 
© Skill level distinctions between different occu- | ¢ Not available « Feasible see above 
patons 
@ Indusines in whch occupations are found ¢ Available trom DOT ¢ Feasibie now avaiabie 
e Census of occupations by industry e Available tor OES. not * Feasible. see above 
DOT 
9 integration of occupational and =| « Genenc/cross tuncthonal skills « Not avadabie « Feasibie see above 
social information © Skill level distinctions between Gifferent ocou- | ¢ Not avaiable + Feasible. see above 
pations 
e industnes in which occupations are found © Available trom DOT © Feasibie now available 
e Census of occupations Dy industry * Available tor OES. not « Feasiie see above 
DOT 
e Labor market databases showing outcomes © Partally available bul not | « Feusible. see above 
by occupation used 
10 Historical analysis of occupe- © Industries in whch occupations are found * Available trom DOT ° Feasible now available 
bona! trends ¢ Census of occupations by industry ° Available tor OES. not e Feasiie see above 
DOT 
¢ Labor market databases showing outcomes © Partally avaiable bul not | « Feasible see above 
by occupation used 
11. international comparisons of © Eaucation requirements of old. and potential | ¢ Available trom DOT ° Feasible now available 
¢ Diplomas, hoenses and certificates required « Not evalable « Feasible see above 
¢ industnes in which occupations are found © Available trom DOT ¢ Feasible now avelabie 
¢ Labor market Gata bases showing uvicomes | © Parhally available but not | ¢ Feasibie see above 
by occupation er 
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CLASSIFICATION INFORMATION 


CURRENT AVAILABILITY 


12 Mecca! research mic ocoupe- 
hong! related @iness and myunes 
cupehons 


by occupation 


Sus) miormaton 


« Required physical capabilites and motor skills | « Availabie fom DOT 
+ Err Onmerta! CONGIIONS BSSOCBIEC wilh OC- 


* inousines =m whch occupations are found 
« Labor market Gatabeses showing ovlcomes 


* Linkage of occupational and socal (ie. Cen- 


« Aveilabie bom DOT 


* Available trom DOT 

© Partally available bul ws 
usec 

© Partally avelabie Out not 
usec 


Conclusion 

There is general compatibility among objectives in the 
preceding list of societal interests that are affected by 
the design of ovcupational classification systems. With 
several significant exceptions, it is feasible to provide 
the types of classification information needed to support 
analysis and programs related to these public interests. 

Redesign of the SOC and other national occupational 
classification systems to increase their usefulness for sup- 
porting publicly desired outcomes for the workforce must 
also take into account the history and context of occupa- 
tional classification in the United States. The next section 
recounts the history of the SOC. It is followed by sections 
examining national labor market trends and system con- 
straints affecting the redesign of the SOC. 


Historical and Institutional 
Context of the SOC 


Background 

The first Standard Occupational Classification (SOC) 
system for general use in classifying occupational data 
was develojed, beginning in 1966, on the recommenda- 
tion of the Interagency Committee on Occupational Clas- 
sification. The establishment of a standardized classifica- 
tion system, and its publication in 1977, was to meet 
a long-felt need to develop a bridge between the occupa- 
tional classification system used in the 1940 Census and 
that used by the U.S. Employment Service to classify 
operating statistics. It built on a prior publication titled, 
Convertibility List of Occupations with Conversion Tables 
and Industrial Classification for Reports from Individuals, 
that had been developed by a joint committee of the 
Bureau of the Budget and the American Statistical Asso- 
ciation. This publication had been made obsolete by 
modifications to the Census classification system, and 
the issuance of the third edition of the Dictionary of 
Occupational Titles (DOT). 

The DOT was developed as a dictionary, paralleling 
other taxonomies that list items in an orderly fashion. 
The original DOT listed its contents alphabetically, 
changing only to aggregations or clusters of occupations 
based on discerned relationships in later editions. The 
first edition contained some 17,500 concise definitions 


of occupations; each occupation was a group title of 
similar jobs. A five-digit coding system was designed 
and individual codes were assigned to each title. The 
coding system was used to denote whether the occupa- 
tions were skilled, semi-skilled, or unskilled. 

By the third edition, issued in 1965, these designations 
were climinated, and a new classification and coding 
system was installed based on the nature of work per- 
formed and worker requirements. The fourth edition, is- 
sued in 1977, contained over 2,100 new occupational 
definitions and modifications of several thousand defini- 
tions used in the earlier editions. The 1991 edition is 
an update of the 1977 edition. Its publication was the 
outcome of the efforts of the National Occupational Net- 
work's focus on the study of selected industries **in order 
to document the jobs that have undergone the most sig- 
nific mt changes’’ in the past 15 years. The SOC. how- 
ever, was not updated to include the new and added 
occupations. 

The necessity for reconciliation between the two major 
classification systems (the Census and the DOT) re- 
mained, and became increasingly important as national 
legislation created increased demand for occupational data 
on a more comparable basis. 

The 1977 publication of the SOC incorporated advice 
and counsel from other government agencies, professional 
organizations, labor unions, business associations, and 
other interested parties on group definitions, occupational 
content of groups, and applicability of the structure to 
the classification and analysis of occupational statistics. 
In addition, the International Standard Classification of 
Occupations, the Canadian Classification and Dictionary 
of Occupations, and the British Classification of Occupa- 
tions and Directory of Occupational Titles were major 
references. 

The major purpose of the system was to “maximize 
the analytical utility of statistics on labor force, employ- 
ment, income, and other occupational data collected for 
a variety of purposes by a variety of users.”’ (U.S. De- 
partment of Commerce, 1977). The users were encour- 
aged to “‘use the SOC for collecting occupational data, 
planning occupational education and training programs, 
planning occupational research and analysis, planning 
placement services, studying mobility of workers, and 
related activities dealing with occupational statistics.’ Its 


primary purpose at the time was for statistical programs. 
There was no evidence of socio-economic or labor market 
information considerations or application. The 1980 edi- 
tion, im its preface, noted that the system was “designed 
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5 years,”” federal agency users requested an carly resolu- 
— ee eon 
and expected that if corrections were made 
major new systems would not require revision 
in the 1980's. Another revision was scheduled to 
in 1986 and be completed in 1988. This revision 
ces oti uaiieaed, 

No ongoing job-site research was conducted to con- 


These centers conducted some 75,000 on-site analyses 
to verify or revise the occupational dzfinitions that were 
aggregated for the SOC publications in 1977 and 1980. 


Current role 

Revisions of the 1980 edition were *‘designed to enable 
users to make evaluations at very broad levels of occupa- 
tional detail, . . . to allow users to evaluate relationships 
between occupational and other demographic characteris- 
tics, sally to evaluate occupations in small geographic 

* (U.S. Department of Commerce, 1980: 3). One 
at Ge tet ed toe Ot Gs ed es 
be its incorporation in the published 1980 Census reports. 

Applications actually made included the use of the 
SOC (or an equivalent classification) for collection of 
information by CETA programs; by all states in the Oc- 
cupational Information Coordinating Committee program 
in the preparation and publication of data and reports 
(under the aegis and command of the National Office 
of tie OICC), and in particular, by the Occupational 
Employment Statistics (OES), which collects structural 
occupational information from a very large sample of 
employers. In 1983 the OES classification system was 
revised to mirror more closely the SOC system. It was 
designed by the Bureau of Labor Statistics, which contin- 
ves oversight of the program. Subsequent OES data gath- 
ering has continued to be based on the 1980 SOC system, 
with some revisions and exceptions. 

The OES, and its application in state-generated occupa- 
tion and industry matrix projections of employmeni, along 
with reports and computerized occupational counseling 
and labor market reports prepared by state OICC's, 
present the major known utilization of the SOC system. 


to train at a broader level, although the tendency to 
offer programs leading to specific jobs for specific indus- 
tries, and even individual firms, remains strong in many 
areas. 


Probiems involved in the use of the SOC system 
As indicated, the SOC was not based on field research 
nor was any effort made to do other than aggregate 
the DOT titles into reasonable and logical groups. Its 
major purpose, as noted, was for statistical analysis of 
occupational data, which in itself discouraged users who 
were interested in such hands-on activities as recruitment, 
the SOC was never linked to data collection, there was 
little opportunity for some of the inevitable problems 
to be identified and dealt with in the beginning. In other 
words, the system did not undergo a process of 
*““debugging’’ through use in the field. 

The SOC had, therefore, an elite audience, and was 
mostly unknown and unused except by the “inner circle” 
group to which it was presented. There is no record 
of any special effort at advertising or publicizing its pub- 
lication, nor evidence of training manuals or supervised 
training of potential users. 

The lack of dynamism in the occupational classification 
system, as evidenced by the lag between the 1980 SOC 
and the supplements to the DOT, as well as the inability 
to incorporate the 1991 DOT revisions, also worked 
against the wider use of the SOC. After having made 
® decision to use the system, OES staffs were able to 
update, revise and augment the coding as warranted by 
the continuous generation of occupational information 
through the employer surveys. 


Compatibility problems 
While both the 1980 and 1990 censuses used the SOC 


been slow because of the major problems inherent in 
trying to match establishment and household-based data, 
in collection, accuracy, standardization of titles and defi- 
nitions, and comprehension of inquiry. Employer- or es- 


tablishment-based data are usually collected through a 
formal, government-issued document, that in itself gives 
credence to the purpose and ultimate use of the data 
Also provided is a confidentiality guarantee. The data 
are reviewed, questioned if there are doubts about legit- 
imacy, and recoded by trained and occupation-knowledge- 
able staff before use im reports. Houschold-based data, 
while also collected on an official document, except in 
the case of the Monthly Report of the Labor Force (which 
may be obtained through personal phone calls), do not 
carry the same imprimatur to the householder, who may 
may not even be able to entitle his or her own occupation 
correctly. 

coded by staff of the data collecting agency, the margin 
for error is very large, because of time and occupational 
knowledge limitations. Also, the well-known tendency to 
either over- or under-rate one’s job must be taken into 
consideration when determining the accuracy of house- 
hold-based data. Therefore, reconciliation of Census-type 
and OES-type data, even if occupational title groups are 
compatible, may be difficult and result in a high degree 
of error. 


influence and confluence of international 
occupational classification systems 

When reviewing the history of the SOC, time and 
attention should be given to a major publication of inier- 
national influence on occupational classification systems, 
and on the flow of form and content as well as context 
into systems in maiiy countries. This is the /nternational 
Standard Classification of Occupations, (ISCO), a publi- 
cation of the International Labour Organization. The his- 
tory of this manual goes back to international discussions 
in the 1920's of the need for a standard system of job 
titles and occupational classifications and to the subse- 
quent adoption of a provisional classification system in 
1949 by the Seventh International Conference of Labor 
Statisticians. The first edition of ISCO came out in 1958, 
with revisions in 1968, 1980, and 1988. 

The ISCO-88 was described as ‘‘an independent tool 
for describing and presenting information on occupations 
in a manner which makes international comparison pos- 
sible. It can also serve as a model for developing or 
revising a national occupational classification.’’ (Inter- 
national Labour Organization, 1988: back cover). Its pur- 
pose has been put to good use by a number of countries, 
as has the U.S. Dictionary of Occupational Titles. 

Most countries’ versions of an occupational classifica- 
tion system were developed between the 1950's and the 
early 1970's. National systems were set up to provide 
a basis for development and production of statistical data, 
usually for the benefit of a census of population and 
to be an aid to employment service operations. In the 


tial systems im addition to dictionary-type systems, di- 
rected toward client services such as counseling, job 
matching, education curncula planning, job information 
such as skill requirements, and geographic and industrial 
location of jobs. 

According to Wootton, “‘although national classifica- 
tion structures vary due to industrial, cultural and other 
differences, they are all either based on or derived from 
work performed; that is, they emanate from a country’s 
job structures rather than an individual's professed capa- 
bilities’’ (1993: 8). One major difference that should be 
noted is that the United States has a very weal. «ational 
program linking school and work. Review of several of 
the papers sebmitted to APDOT by other countries shows 
that all countries’ programs were directed primarily and 
especially toward the collection of a wide variety of 
Statistical data for administration and planning of special 
programs and for research. 
in early trials, and many are continuing to make valiant 
efforts to overcome them; almost all also report financing 
difficulties as well as underuse. However, actual damage 
or loss to users because of identified deficiencies such 
as system format, size, number of titles, and complexity 
is impossible to specify or measure. 

Differences in approach between the SOC and some 
of the European systems may be found in such examples 
as France’s practical system to trace transition from 
school to work and provide simple, casy materials for 
new workers (mostly students) to learn about jobs and 
what is needed to qualify for them. The French grouping 
stood in France as typical work situations, or a group 
of tasks offering common characteristics that are to be 
performed by the same idividual. The French have also 
developed ROME (Repertoire Operationnel de Metiers 
et Emplois) for placement assistance. It is described as 
mining and utilizing skills, competencies, and levels of 
qualification in the preparation for and employability in 
the chosen work area. The Occupational Outlook Hand- 
book is a similar U.S. product, but is not as “‘user- 
friendly"’ as the French. 
occupational classification groupings, such as those found 
in the SOC, and systems that contain occupational infor- 
mation, such as training requirements, and skill transfer- 
ability. In Holland, these programs are developed rel- 

Canada's newest National Occupational Classification 
taxonomy is focussed on ‘‘within-groups skill transfer. 
had a vast and continuing history of developing and pro- 


The tenc im most countnes, according to their own 
reports, is toward the acceptance of the fact that many 
jobs contain similar core clements im terms of the com- 
petencies that are required of workers, and that key issues 
are the identification and incorporation of the purpose 
and outcome of work activity im their occupational infor- 
mation output. The movement, obviously, is toward the 
use of skill transferability as the main principle of occu- 
attachments. 

Since even the definition of “‘skills’’ is subject to 
question, there will be a host of problems to overcome 
in cach change of any classification system, probably 
outweighing those encountered in the construction of the 
original DOT-type listings of occupations by name (ti- 
tles), number (code), and a definition. 


Conciusion 

The historical context in which the DOT and SOC 
were created and maintained, and the relationships that 
taining these systems (and related information such as 
the Census) form a structure that both constrains future 
development and poses opportunities for change. But 
these aspects are not the only structural constraints. In 
addition, there are important elements of the contem- 
porary political context that shape future possibilities. 
There is at present evidence of a strong interest in im- 
proving the situation of workers and the performance 
of the workforce through education and retraining. This 
creates a hospitable environment for new government ini- 
However, deep-seated concern with the level of overall 
government spending will set severe limits on the re- 
sources available for this issue. 

Another important context for revision t> the occupa- 
tional information system is the world of work, and trends 
in the labor market. Several significant changes in the 
sphere of employment have meant that an occupational 
information system must meet new challenges. First, the 
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employment are becoming 2 way of life. Many 
are forced to find poorly-paid jobs in the growing 


occupations while contributing to the decline of others. 
An increasing number of jobs are part-time or temporary 
and often are filled by women, who have entered the 
labor force in growing numbers since the 1960's. 
trends have contributed to a growing polarization between 
relatively well-paying, secure jobs on the one hand, and 
relatively low-paying, insecure jobs on the other. 

Any attempts to assist workers in the labor 
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of jobs 


motion, and career development are forcing 
many workers to seek jobs outside of familiar channels. 
Labor market flexibility 


m negouating the condimons of the employment relation). 
Firms also may exercise wage flexibility by outsourcing 
work to nonunion firms, and by relocating work to non- 
umon locations. 

Numerical flexibility refers to the mcreased use of part- 
tume and temporary workers, as well as layoffs and re- 
calls, to reduce labor costs by adjusting labor supply 
to fluctuations m labor demand? Part-timers and tem- 
porary workers are usually not cligible for employee ben- 
efas. The percentage of parttime workers im the US. 
labor force grew from 15.5 percent in 1969 to 18.4 per- 
cemt im 1988 (Economic Policy Institute, 1991: 136). Be- 
tween 1973 and 1989 the number of workers employed 
by temporary heip agencies or employment agencies in- 
creased from 256,000 (0.3 percent of total employment) 
to 1,351,000 (1.2 percem of total employment). Numeri- 
cal flexibility is associated with high rates of worker 
Policy Institute, 1991: 136, 146). 

Functional fiexibility is a product of employers’ at- 
tempts to eliminate strict job definitions and increase 
their ability to redeploy workers im response to changing 
demands of production. Whereas numerical flexibility is 
typically a response to fluctuations in demand for an 
establishment's product or service, functional flexibility 
is often an attempt to cope with nonstandardized, frag- 
mented markets for goods and services. Sometimes work 
teams are created in which workers divide up tasks 
among themselves, rather than performing the same task 
breaks down discrete occupational categories that, in the 
sion of labor created by management and unions im the 
postwar era. 


Technological change and labor markets 
In most industnes, firms have imtrocaced automated 


machinery, computers and telecommunications to increase 
productivity. In the process, jobs are created and de- 
while new skills are required. A striking example of 
technological change in the workplace has been the com- 
puter revolution in the printing industry. Since the 1970's, 
linotype machines have been replaced wholesale by com- 
puters to set up and produce printed pages. As a result, 
over 7,600 highly-skilled composing room jobs were lost 
between 1970 and 1983, a 53-percent decrease (Wallace, 
1989: 376). 


subscribe to Danie! Bell's optimistic thesis in The Coming 
of Postindustrial Society (1973) that technological change 
echoing Braverman's Labor and Monopoly Capital 
(1974), cownter that technological change deskills jobs 
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and increases unemployment. Whether or not the net ef- 
fect of technological change is job upgrading and creation 
or deskilling and destruction, m is clear that both proc- 


Labor market polarization 

As a result of the above trends, there is ample evidence 
of a trend towards increasing labor market polarization. 
Between 1977 and 1990, the average family income of 
the top fifth of the labor force increased by 33.2 percent, 
compared with a 9.5-percent decline in the average family 
income of the bonom fifth. Income accruing to capital 
(rent, dividends, interest) increased by 66.2 percent be- 
tween 1979 and 1989. Meanwhile, the number of workers 
earning wages below the poverty line increased from 
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DOT titles in matching workers with jobs. There may 
be few if any jobs available im a specific DOT occupa- 
tion, particularly if the occupation is tied to a declining 
or restructuring industry. If occupations are classified on 
the basis of skills rather than specific tasks, connections 
may be mace on the basis of skills transferability, open- 
ing up job possibilities for workers beyond their current 
occupation. These issues are addressed im the next sec- 
tion. 


Classification Issues 


General issues in classification 

The enterprise of classifying all activity in the wage 
economy into a system of occupations raises several fun- 
damenta! questions. Some of the questions are common 
to all taxonomies, whether they be of stamps, insects 
or occupations. All classification systems need to specify 
the distinguishing features that will determine inclusion 
or exclusion into categories. All systems require decisions 
about how constituent parts are to be grouped into broad- 
er categories. All systems should take into account how 
they are to be used to sort and organize data collected 
in the future. In addition, the designers of a system that 
deals with patterns of behavior (such as occupations) 
rather than recognizable material objects (such as insects) 
need to define the basic unit of analysis. 

Consequently, we can distinguish four conceptually dif- 
ferent tasks in designing an occupational classification 
system. They are: 


1. Selecting variables by which to define, cluster and 
describe occupations; 

2. Defining occupations; 

3. Aggregating occupations into a system of nested 
hierarchies; and 

4. Designing the database (designating the informa- 
tion to be indexed to the occupational categories). 


Selecting variables 

In the present DOT system, each occupation is assigned 
a score for over 70 variables, including worker functions, 
training times, aptitudes, temperaments, physical de- 
mands, environmental conditions, work fields, and the 
area of materials, products, services and subject matter. 
The scoring or values set for some of these variables 
have been subjected to question over the years, especially 
because of design bias toward manufacturing, and lack 
of review and updating of some variables. The rating 
distribution of some variables also indicates that soi 
potential scores are rarely assigned, calling ins question 
their usefulness (National Research Council 1980, ». 176). 

The reliability of the ratings was found to be only 
moderately consistent among different raters, and was 
generally lower for service occupations (National Re- 
search Council 1980). Reliability of results was also af- 


fected by job analysis methodology. The sample of jobs 
analyzed ».as small and unscientifically selected; nearly 
two-thirds of occupations im the fourth edition DOT were 
based on observations of fewer than three jobs (National 
Research Council, 1980, p. 10), and some were based 
On no site visits at all. Establishments of the same indus 
try were generally selected from the same region, and 
were sometimes chosen for their proximity to the job 
analyst's field office; also, small firms tended w be 
avoided. In assigning scoses, analysts used 2 notion of 
a “‘typical”’ establishment, developed from their own ex- 
penence. Many scores are based on observations dating 
to the 1950's. Given these problems, the scores on many 
variables are suggestive rather than conclusive descrip- 
tions. 

The final report submitted by APDOT (1993) presents 
an extensive list of possible types of classification infor- 
mation to be included in the DOT database, ranging 
from labor market trends to worker personality traits. 
However, the issues of relative importance of variables 
and feasibility of collecting information remain to be 
addressed. The selection of variables should begin by 
distinguishing between those variables used for sorting 
and those supplementary variables uscd for information. 

Sorting variables are data elements used to define and 
aggregate occupations. They should comprise the stable 
and intrinsic features of the occupation. As the basic 
foundations for the classification system, they must be 
collected at the job analysis stage. Jobs within an occupa- 
tion should have a high level of homogeneity on these 
variables. Typical sorting variables are skill level and 
type of task performed. 

Supplementary variables are data elements that are not 
used in classification, but that form part of the occupation 
description and the database of information organized 
by occupation. Heterogeneity within occupations is likely 
to be higher than for sorting variables. Supplementary 
variables are also more liable to change over time. Sup- 
plementary variables may be collected at the time of 
the job analysis, or in later surveys. A typical example 
of the former is a measure of working conditions; exam- 
ples of the latter include gender composition and rate 
of employment growth of occupations. 

In the present DOT/SOC system, virtually all the pub- 
licly available information linked to DOT categories takes 
the form of a sorting variable, although not every variable 
is actually used to distinguish occupations. The huge size 
of the DOT precludes its use in most information-gather- 
ing exercises; hence most of the available information 
on DOT occupations is collected in job analysis and 
presented as a definitive generalization about all (or most) 
jobs in that occupation. However, if the occupation is 
fairly widely distributed among indvstries and types of 
firms, there will be considerable diversity among the jobs. 
Hence generalizations applied to all jobs within the occu- 
pation are only accurate for some variables (those vari- 


ables actually used to define occupations), for others, 

In contrast to the DOT, the published SOC does not 
provide any information by sorting variabics. Although 
the SOC aggregations are derived from clusters of DOT 
occupations (ttles), the basis for aggregating is not made 
explicit, and the SOC manual do+s not characterize the 
occupations in any way apart from their component DOT 
titles. Users must examine the DOT descriptions and list- 
ings for component titles to determine those variables 
that have similar ratings. To describe an SOC occupation 
in terms of required education, for example, requires 2 
considered judgement based on die range of GED scores 
in the constituent DOT occupations, which often vary 
considerably. However, population and labor market data 
(using Bureau of Census ane, OES systems) can be ac 
signed to SOC categories, providing an extensive set of 
publicly available supplementary variables for the SOC. 

This disparity in the form of information (by sorting 
variable or supplementary variable) available at the two 
levels of the DOT/SOC system is one of the central 
problems of the system as currently organized. The reli- 
ability of the DOT would be improved if some of the 
variables rated by information collected during job analy- 
sis (but not intrinsic features of the job) were instead 
rated on the results of larger and more representative 
surveys. In turn, the usefulness of the SOC would be 
enhanced if the basic occupational unit was described 
in terms of the sorting variables (scores on DOT vari- 
ables) actually used to define it. This would make explicit 
the assumptions used in grouping DOT titles together 
to form a SOC occupation, and would simplify the analy- 
sis of labor market and population data. 

This analysis leads to a conceptualization of the issues 
involved in better integrating the SOC and DOT with 
the revised set of variables. If we construct a matrix 
with sorting variables and supplementary variables along 
one side, and the DOT and SOC along the other, four 
potential issues emerge. Which sorting variables should 
be used to define and aggregate the DOT occupations? 
Which variables are more appropriately assigned as sup- 
plementary variables attached to the DOT basic occupa- 
tional unit? Can the relationship between the DOT and 
the SOC be revised so that the SOC is defined in terms 
of some soriing variables, and if so, which variables? 
And finally, which supplementary variables should be 
attached to th: SOC basic occupation (the unit group 
in current terminology)? 


Defining an occupation 

Occupations are not fully discrete natural phenomenon 
that present themselves unproblematically to the observer 
to be labelled. Instead, in the contemporary U.S., the 
social and technical division of labor produces ‘“‘jobs"’ 
(bundles of tasks performed consistently over time by 
the same person in the same setting). The concept of 
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occupation is then abstracted by evaluating shared charac- 
teristics of a number of jobs deemed to be similar* 
The validity of this definition depends on a similar divi- 
sion of labor being enforced im different establishments 
torically, there has been some Gegree of shared agreement 
on the definition of occupations, but this is the result 
of sovial practices, rather than any inherent integrity of 
well-defined by the institutions and social practices devel- 
oped to certify and represent members. Occupations cov- 
ered by collective bargaining agreements negotiated by 
unions have also been well-defined, as the agreements 
typically specified tasks, conditions of work, and mate- 
rials handled. 

We can identify two approaches to defining occupa- 
approach. The “‘bottom-up"’ approach adopted by the 
DOT is an attempt to conclusively identify and define 
discrete occupations in the economy through ‘atensive 
job analysis. These occupational definitions in the diction- 
ary can be used as building blocks and grouped into 
larger aggregations (as in the SOC). But any attempt 
to organize the range of jobs into a comprehensive dic- 
tionary of mutually exclusive, authoritatively defined oc- 
cupations is subject to intrinsic problems. The tension 
between the demand for srecificity (leading to ever-more 
detailed definitions, ending in the ultimate class of an 
occupation with only one job) conflicts with tse demand 
for abstraction (leading to the grouping of dissimilar 
jobs). A significant problem in the DOT is inconsistency 
in the resolution of this tension. The methodology of 
job analysis (field work organized by industry) has meant 
that occupations in some industries (especially manufac- 
turing) are more finely delineated than in others. It has 
also been claimed that jobs héld by women, office jobs, 
and higher skill jobs have been less well-defined. 

Historically, the DOT has tended toward ever-greater 
specificity, producing an unwieldy and expanding list of 
occupations, with relatively little attention to linkages and 
families of jobs. However, the advantage of the bottom- 
up, dictionary approach is that the comprehensive list 
of distinct occupations with associated supplementary 
variables may be used very effectively as a database, 
where individuals can manipulate, aggregate, and classify 
occupations according to their own needs. 

The ‘‘top-down"’ approach devotes the greatest effort 
to developing a system of broad categories encompassing 
all economic activity, and then works toward successively 
more detailed levels. In this system, the definition of 
an occupation is not crucial, since it is only one of 
a range of abstractions of human behavior, culminating 
in the most detailed case (one specific position or job). 
The top-down approach produces a systematic map of 
the economy, with successively more detailed levels of 
occupational information. However, the desire to enforce 


a consistent and rationally derived pattern on the structure 
of the classification system may obscure real and impor- 
involves a loss of information, the choices about which 
variables to use when aggregating are very important. 
Different users will have different priorities, and the over- 
all usefulness of the system will depend on the extent 
to which it retains the infc:mation considered most essen- 
tial by primary users. Top-down systems are usually de- 
veloped to deal with labor market or industrial informa- 
tion. The SOC was ceveloped as a top-down system. 
A conceptual structure was developed, occupations were 
defined and described, and DOT titles were then grouped 
together on the basis of those definitions. Yet in many 
ways the SOC was unable to establish a well-supported 
independent internal structure. A cursory examination of 
the occupational categories suggests several cases where 
the range of unit groups defined appears to have been 
dictated by the range of existing DOT titles, rather than 
by an attempt to impose consistency. 

In both approaches, the number of basic units (occupa- 
tions) is in large part a strategic choice rather than a 
naturally emerging outcome of analysis. The basis for 
defining a DOT occupation is similarity in the kind of 
work performed, measured initially by common work ob- 
jectives and work field, and secondarily by factors such 
as similarity of tasks, level of skill, and responsibility 
involved. In deciding whether a set of jobs would be 
defined as a single occupation, ‘‘analysts used no single 
criterion’ (National Research Council, 1980, p. 144). The 
decision is based on informed judgement (albeit based 
on limited fieldwork) rather than the application of an 
explicit rule. However, the most important variables used 
in the definition (the ‘sorting variables’’ in our terminol- 
ogy) appear to be the relationship to Data, People, and 
Things, and the measures of education and training. Ana- 
lysts were encouraged to avoid a range of over 3 points 
in one occupation in the Data/People/Things measures, 
and to avoid a variation of more than one level (rarely, 
two) in the GED scores. 

The long-standing focus within the DOT system on 
manufacturing jobs has led to a pronounced imbalance 
in the occupational definitions. One analysis found that 
55.8 percent of all the DOT occupations account for 
only 14 percent of 1988 U.S. employment (Frugoli, 
1992). In other words, 86 percent of all jobs in the 
economy (including the fastest growing jobs) were de- 
scribed by fewer than half of the DOT titles. This sug- 
gests that the effort required to maintain the level of 
detail for the other half may be misplaced. Over 40 
percent of the DOT titles are low-skilled occupations, 
requiring three months or less of specific preparation. 
Many investigations of the DOT system have concluded 
that the number of jobs defined could be reduced with 
little loss of information (Frugoli, 1992; National Re- 
search Council 1980; APDOT 1993). 


users do not know which variables were examined. The 
problem in the DOT of inconsistent levels of specificity 
in defining occupations in different industries appears 
to have influenced the definition of unit groups in the 
SOC. An example chosen at random illustrates this point. 
The SOC Minor group 144 contains three unit groups: 
Purchasing Agents and Buyers for Farm Products; Buyers, 
Wholesale and Retail Trade, Except Farm Products; and 
Purchasing Agents and Buyers, not clsewhere classified 
(U.S. Department of Commerce, 1980, p. 47). There are 
five DOT titles relating to purchasing agents for farm 
products, but only two (Buyer and Assistant Buyer) for 
nonfarm products (and nine in the n.¢.c. category). This 
suggests that there may be some inconsistency in the 
DOT approach to buyers in different industries, and that 
this inconsistency is simply imported into the SOC, re- 
sulting in a distinction between farm and non-farm prod- 
ucts that may be inconsequential compared to other po- 

One of the major problems with the SOC occupational 
definition derives from its construction from DOT titles. 
Since there are no empirical data on the relative share 
within a SOC occupation of each component DOT title, 
there is no reliable way of characterizing the SOC in 
terms of DOT variables where the scores on variables 
differ among the component titles. This makes it particu- 
larly difficult to link labor market information (usually 
collected with SOC-eauivalents) to job characteristics 
identified for the DOT. This is especially true with re- 
spect to the measures of skill. 

To address this problem, several solutions may be pro- 


posed. 


1. Surveys could be conducted to produce estimates 
of the relative percentage of the national workforce 
in each DOT title within a SOC occupation. This 
would not require any change in the structure of 
the DOT or SOC, but it is a massive undertaking, 


the implementation of a consistent principle (presence 
or absence of defining variables), the DOT li 
one of a possible range of lists that could 
using various methods and standards regarding diversity 
within the basic occupational unit. A central question 
for the revision of the system, which is discussed later 
in the report, is the approximate number of occupations 
to include in a revised DOT. The appropriate number 
of basic occupations in a revised SOC is also at issue, 


central focus is the aggregation of occupations into larger 
clusters or job families, consistent with «. design as 
a comprehensive top-down descriptive classification sys- 
tem. Any aggregation is based on principles of clustering 
using given variables (in our terminology, sorting vari- 
ables). Different variables can be used to make distinc- 
tions at different levels of aggregation. For example, the 
initial broad division of occupations could be on the 
basis of skill level, followed by industrial sector. Within 


among occupations. For example, occupations at a low 
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skill level might be distinguished by “‘degree of physical 
effort,” while thos at a higher skill level might be 
distinguished by “management skills requincd.”" 

The current SOC has four levels of aggregation. The 
most aggregate level, the division, has 22 categones (not 
identified by code). Within cach division there are 3 
to 5 major groups, cach identified by a 2-digit code. 
The major groups are subdivided imto from 3 to 7 minor 
groups, identified by a 3-digit code. Minor groups contain 
a cluster of | to 20 unit groups identified by a 4-digit 
code. The unit groups cach contain a number of DOT 
occupations. 

The number of levels of aggregation, and the number 
of categories within cach level, are fairly similar to the 
systems used in other countries. The number of levels 
of aggregation and the number of categories within cach 
level of the SOC have not been widely criticized, suggest- 
tecture of the nested hierarchies. Although i is possible 
that more extensive use of the SOC would generate sug- 
gestions for improvement, there is strong justification for 
retaining a basic architecture that is consistent over time 
and that is compatible with the major international sys- 
tems, notably the ISCO-88 and the Canadian national 
taxonomy. 

The principles of aggregation have, however, been 
challenged. In particular, much of the current debate on 
revising the SOC and DOT revolves around the useful- 
ness of placing a measure of skill or substantive complex. 
ity at the center of occupational definition and classifica- 
tion. In other words, skill would become the prime *‘sort- 
img variable’’ for occupations, at least to distinguish 
among the initial broad categones of jobs. The impetus 
for this derives from increased interest in issues of worker 
retraining to deal with economic dislocation, and moves 
to develop more relevant educational curricula. Several 
countries have implemented ‘‘skill-based"’ OCS, includ- 
ing Australia, Canada, the Netherlands and the United 
Kingdom (Wootton, 1993). The secondary and tertiary 
variables used in successive finer levels of aggregation 
are usual’ based on skill type and/or industry, similar 
to type of work performed. 

Although measures of skill form par of the definition 
of an occupation in the SOC, it is only a secondary 
criterion for grouping DOT titles into unit groups. Hence, 
some of the SOC unit groups contain a mix of DOT 
titles with different skill levels, as measured by SVP 
or GED. In these cases, there is no way to determine 
a ‘typical’ rating taking into account the different 
weightings of the DOT titles within the unit group, except 
to define the range encompassed by the various scores 
in the unit group. 


Creating a database 


of additional information organized by occupation (or 
cluster of occupations). These additional data elements 
(supplementary variables, in our termimology) are extra 
pieces of information in the dictionary entry for that 
occupation. For example, census data on gender mix 
within occupation, or projected local demand derived 
from labor market analysis, could be tied to occupational 
Categones using crosswalks between the systems. These 
variables can then be used to create special aggregations 
and tabulations. For example, a user might select a subset 
of the fastest growing occupations im a locality, and ag- 
gregate them into broad clusters based on (for example) 
required education. The user could then describe the clus- 
ters in terms of working conditions, gender mix, and 
so on. 

In the current system, there are two sources of informa- 
tion associated with occupations that are potentially part 
of a database. First, there are approximately 70 variables 
rated in the DOT, derived from data collected during 
job analysis. The reliability of these data depends on 
the extent to which the judgement about a “‘typical” 
establishmemt is in fact representative of the range of 
establishments. There is no equivalent information for 
the SOC basic units, although on imspection i may be 
possible to assign scores for given variables to particular 
SOC occupations if the ratings for the various component 
DOT titles are not too heterogeneous. A second source 
of information for a potential database consists of surveys 
conducted by other agencies using the DOT and SOC 
categories, of catcgones that can be related tw them. 
The U.S. Census of Population and the Occupational 
Employment Statistics (OES) findings include estimates 
of the number of people employed in cach occupation 
(corresponding to SOC categories) by geographic area, 
as well as demographic and industrial characteristics. 
Other Federal Government agencies that may collect data 
with an occupational variable include the Immigration 
portunity Commission, the Department of Health and 
Human Services (especially programs related to welfare 
recipients), the Social Security Administration, the Na- 
tional Labor Relations Board, the Occupational Safety 
and Health Admimistration, and various public employ- 
ment services provided under the Department of Labor 
(such as unemployment insurance). At the state level, 
occupational information may be drawn from agencies 
dealing with rehabilitation, corrections, employment de- 
velopment. worker's compensation, occupational health, 
and the administration of welfare payments. Any survey 
sample from a private agency that uses an occupational 
classification that is comparable to one level of the 
DOT/SOC could also be used: this includes records from 
large employers, educational institutions, hospitals, and 
so On. 

Ina-viduals may construct their own databases by put- 
ting together DOT/SOC dictionary data with selected 


records from other sources. Local agencies may construct 
finely detailed geographic data. (The incorporation of ge- 
ographic information into the database is discussed in 
a later section.) The extent to which other sources of 
data are incorporated into a DOT/SOC master database 
depends on the resources available and the reliability 
of the data. An evaluation of the priorities of users, 
as well as of the real need and applicability of the data, 
should play a role in allocating resources to constructing 
the database. 


Conciusions 

A number of concrete questions to be addressed in 
the revision of the DOT/SOC system emerge from this 
analysis of classification issues. The issues may be related 
to the four conceptual elements of the design of a classi- 
fication system: Selecting variables, defining occupations, 
aggregating occupations, and creating a database. 


1. Perhaps the most fundamental choice is the sek-- 
tion of sorting variables for the DOT. The selec- 
tion of these variables will in tum determine the 
possible choice of sorting variables for the SOC. 
Supplementary variables to be collected for inclu- 
sion in a database organized by DOT and SOC 
categories also need to be selected, but this is 
a process that can take place once the initial desizn 
of the system is established. 

2. The question of the broad number of basic units 
in the DOT system (“‘titles’’) should be considered 
a policy decision, rather than the outcome of a 
natural process. It should be considered in relation 
to the appropriate number of SOC basic units, 
since the SOC occupational classification (the 
“unit group"’) will represent the first level of ag- 
gregation of DOT titles. The selection of the num- 
ber of SOC occupations should be made with ref- 
erence to the occupational categories currently used 
in the OES and the Census. 

The impact of existing DOT methodology (an 
industry -centered approach to defining occupations) 
on the number of occupations defined should be 
examined to avoid inconsistency in the specificity 
of occupational definitions. 

3. The system architecture comprises the aggregation 
of occupations into larger clusters. General deci- 
sions need to be made about the optimal number 
of levels and the number of categories within each 
level. The principles of aggregation need to be 
identified in general terms, and made operational 
by referring to specific sorting variables. 

4. The new information technology presents ar op- 
portunity for the creation of a readily accessible 
and comprehensive database. Decisions must be 
made on the level of aggregation at which informa- 


tion is to be collected, the form m which it is 
to be presented (for example, embedded im identi- 
fier codes), and how it is to be updated and main- 
tained. 


Recommendations concerning four conceptual elements 
for a revised SOC are presented im the second milf of 
this report. The next section lays some of the ground work 
for these recommendations by discussing the priorities 
and information needs of users and potential users of 


Priorities and Needs of Potential Users 


Objectives for gathering information from users 
and potential users of occupational classification 
information 

Several authoritative surveys of DOT users have been 
Academy of Science (1980), responses to a concept paper 
published in the Federal Register (Silver, 1990) and more 
recently, a survey of ove: 1,700 users (Westat, 1993). 
These surveys provide the best overview of the current 
role of the existing DOT/SOC system and the range of 
user needs. However, several issues central to this report 
have received relatively little attention. It is worth noting 
that most surveys have been based on users of the exist- 
ing system, and hence have tended to neglect those poten- 
tial users who currently are unfamiliar with the system 
and find that it does not meet their meds. To probe 
beyond these boundaries of self-selected users, comments 
were elicited from voices which might not otherwise be 
heard. An informal effort of interviews and information 
gathering for this report focussed specifically on the rela- 
tionship between the societal goals identified as important 
by individuals and the information they believe is needed 
in a revised system. 

The goal of this effort was to garner comments and 
of the DOT/SOC system from both current users and 


tered activities. Our secondary focus was on individuals 


informants, it was possible to obtain incisive and thought- 
ful comments about issues that are central to this report, 


explore the concerns of potential users and to identify 


systems which can detail all the skills and abilities of 
curremt workers who may currently reside in a completely 
The next most common complaint, cited by slightly 
more than a third of the individuals contacted, was that 
the system does not accurately describe jobs. Slightly 
less than a third of the individuals indicated that there 


viduals encounter concrete difficulties when trying to lo- 
cate or define an occupation, and experience frustration 
at the out-of-date information, inaccurate job definitions, 


of job definitions and the grouping of jobs. 


Societal objectives for the work force given the 
highest prior.ty 

A strong consensus emerged on the relative importance 
of some of the societal goals identified, while others 
evoked a greater diversity of responses. Informants large- 
ly agreed that it was important to identify essential skills 
and competencies, and to help displaced workers transfer 
skills. These two objectives of skill identification and 
skill transferability were affirmed by over three-quarters 
of the informants, while others evoked a greater diversity 
of responses. This finding is consistent with a survey 
of DOT users that found 58 percent considered skills 
(Westat, 1993, p. 5-1) 

Respondents also showed a strong desire for an occu- 
pational information system that provides reliable, current 


labor market information, with two-thirds giving it a high 
pnonty. In the words of one, ““We need access to tends 
im an easily decipherable form. What's growing? What's 
shrinking?"" 

This issue is closely related to interest im reliable pro- 
jections of future employment, and so not surprisingly, 
this also received a high priority rating by over half 
the informants. Opinions were also gathered on other 
research uses for the system, including integrating social 
making comparisons with other countries, and investigat- 
ing work-related health problems. However, these were 
not as popular as projecting employment, with over one- 
quarter of the respondents rating them as low priority. 

Over half of the individuals contacted indicated that 
cated thal it was unimportant. There was more disagree- 
opportunities, with a strong divergence of opinion about 
the importance of this activity. A similar pattern of mixed 
responses was received with regard to the issue of helping 
people overcome barners to employment. 


ority of skill requirements as a central element in an 
occupational classification system, with nearly all inform- 
ants indicating that this is of great importance. This was 
followed in magnitude by descriptions of tasks performed, 
which three-quarters of the informants indicated was of 


ed to the need for information on actual certification 
requirements, as well as abstract summaries such as SVP. 


users (Westat, 1993) indicate 


Drawing om a factor analysis of the fourth edition 
DOT produced by the 1980 critical review of the DOT 
(National Research Council, 1980), the subject areas of 
motor skills, physical demands, management skills, imter- 
as distinct from each other and from the subject area 
of substantive complexity (included to some extent in 
the measure of skill discussed above). On the whole, 
most informants believed that motor skills (such as dex- 
terity), physical requirements (such as lifting), manage- 
ment requirements (such as planning ability), and working 
conditions (such as heat) were of medium importance. 
These findings are echoed in part in the DOT user survey, 
assigned to physical requirements by 51 percent and to 
working conditions by 48 percent (Westat, 1993, p. 3-6, 
3-7). 

There was rather more diversity of opinion regarding 
the importance of information about imterpersonal skills 
(such as tact), organizational context of jobs (such as 
firm size or level of unionization), and mobility potential 
(upward of “‘lattice’’ career movement). In these three 
cases, assessments of the importance of these types of 
information ranged from low to high, with no single 
assessment of importance being supported by a majority 
of informants. The DOT user survey (Westat, 1993) also 
found that information on career progression or paths 
was valued relatively low (with only 33 percent rating 
it as very important). Some informants argued that the 
changing economy called for a focus on more generic 
skills, including greater attention to the supervisory re- 
pations. For example, one informant suggested, ‘More 
focus on the general personal attributes required in dif- 
ferent occupations and industries, rather than on specific 
skills, ¢.g. responsibility, adaptability, motivation, coop- 
erativeness. Focus on the attitude dimension rather than 
obvious or readily acquired on the job."’ 

Information about the organizational context of jobs 
received the least interest, with one-third of the respond- 
respondent did put forward a cogent defense of this infor- 
mation clement, calling for, ‘‘Information that would help 
descibe the organizational context of the work 
(supervisorial relationships, position of job in promotion 
ladders, firm size, structure, policies etc.) and demo- 
Among the items that respondents specifically men- 
tiom 1 as deserving more attention, most important were 
more information on wages and benefits, and closer links 
between labor market trends and occupational informa- 
tion. 


of societal goals. 


It is possible to identify some differences between the 
job-placement orientation on the one hand and the re- 
search orientation on the other (and sub-groupings within 
each), but more striking is the overall agreement among 
all respondents. For each of the five groupings defined 
above by their rating of high priority societal goals, the 
most common problem reported was out-of-date informa- 
tion, followed by inaccurate job descriptions and too 
inappropriately grouped jobs, or lack of training in DOT 
codes and traits data. 

A similar agreement was eviden: in the judgement 
about the most important information that an occupational 
classification system should include. Only small vari- 
ations were observed among groups. For example, place- 
ment-oriented informants tended to give more weight to 
the need for specific information on interpersonal skills, 
probably derived from experience with problems in plac- 
ing work-seekers. Information on interpersonai skills may 
be especially relevant to service sector jobs drawing on 
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pecially jobs historically assigned t© women) that have 
grown im recent decades. 

the research orientation were also evident im the concrete 
suggestions made to improve the DOT/SOC system, al- 
though there was a fair amount of overlap among the 


fe 


EES 


collecting labor market information, for consideration of 
syst:m. One recommendation spelled out a method for 
surveying under-represented sectors to generate a weight- 
ed distribution of industries, and produce a distribution 


Using the SOC for Job-Worker 
A Case Study of Machine Trades 
Occupations in the Aircraft and 


Aerospace industries 


introduction 

An expected use of job groupings in the SOC or DOT 
is to identify “‘lattice’’ opportunities for enabling workers 
to find new jobs that use their existing skills. The first 
edition of the DOT was developed to “‘facili.=te the prop- 
er classification and placement of work seekers,’ a goal 
the “‘continued primacy of job-worker matching as the 
reason for its existence’’ (National Research Council, 
1980: 196-197). Traditionally, workers have been 
matched to job openings on the basis of the detailed 


workers’ qualifications and interests is especially impor- 
tamt for workers entering or re-entering the labor market, 
changing occupations and industries or both, or changing 
places of residence. The SOC, through links to unit 
groups of detailed DOT titles, can be used to find fami- 
lies of occupations that are relatively homogencous along 
one or more user-selected variables, such as worker func- 
tions, General Educational Development (GED). and Spe- 
cific Vocational Preparation (SVP). However, such broad- 
ly-based matching raises problems of its own: on what 
basis is it determined that occupations are similar enough 
to facilitate skills transfer across occupations, that is, 


decline in Federal defense spending 
has forced defense contractors, many of them based in 
Southern California, to eliminate tens of thousands of 


about the labor market Jobs related to them skills and 
interests are declining im thei industry, and often m relat- 
ed imdustries, forcing many workers to make a career 
change, which may involve a “downward” move m the 
labor market into 2 job outside of their specialization. 
Workers set adnft im the economy are im great need 
of information regarding occupations and jobs that match 
To explore lattice opportunities for reemploying aircraft 
dBase, sorted, and imporned imto Lows!23. Once the 
records are in dBase or a similar database management 
program, the user can casily som the more than 12,000 
DOT occupations on the basis of one of more sorting 
criteria. The sorted files can be manipulated im 
spreadsheet programs such as Lotus!23 and QPRO. This 
to user requirements for sorting and grouping occupations. 
To help prioritize occupations im which workers might 


Are the families of DOT occupations grouped together 
in the SOC as it is currently structured useful to aircraft 
and acrospace workers seeking a job outside of their 
immediate specialization? What information provided by 
the DOT and SOC is most valuable for facilitating job 
matches? What information not currently included im the 
DOT and SOC would be helpful to workers? These ques- 
tions are addressed first by describing machine trades 
occupations that the DOT identifies as used primarily 
in the aircraft industry. Second, a narrowly defined search 
is conducted im an effort to identify potential reemploy- 
ment opportunities im occupations that have related classi- 


ables for worker functions and skill level are used in 
a broadly defined search for clusters of occupations in 
which workers im the aircraft and aerospace industries 
might find jobs suitable to their expertise. 


Twenty-three Machine Trades occupations are classi- 
fied by the DOT im the Aircraft and Acrospace industries. 
These occupations are a part of 18 SOC groups and 
17 OES groups (tables 2 and 3). The occupations we 


educational and training requirements. The skill level of 
an occupation is indicated by the Things function, GED. 
and SVP codes, which are structured hierarchically on 
the basis of skills, work complexity, and responsibility. 


Setting Up and Precision Working Occupations. The DOT 
occupations in this group are identified by a Things func- 
tion of 0 (Setting Up) and | (Precision Working). These 
occupations require considerable judgment mm the execu- 
tion of work tasks (U.S. Department of Labor, 1991: 
3-2). The average GED for Precision Working and Set- 
ting Up occupations was between 3.3 and 43; 10 of 
the occupations have an average GED of 40 o 43. 
Most of the occupations require 2 to 4 years of vocational 
training and job experience, based on an SVP of 7. 
Eleven of the 14 occupations are classified into 2 DOT 
(621) and Model Makers, Patternmakers, and Related Oc- 
cupations (693). DOT occupations include Airframe-and- 
Power-Plamt Mechanic (621.281-014), who “‘services, re- 
Maker (693.261-018), who “‘lays out, assemblies, fab- 
ricates and assembles scale models of acronautical 
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Settung Up and Precision Working occupations are 
pations in terms of latitade for judgment, GED, and SVP, 


to solve problems im repairing aircraft engimes, the work- 
ers im the lamer group develop skills m working with 
specific machines, such as routers, cutters, and hammers. 


Occupational matches using narrowly-defined 
searches 


The narrowest job search using the SOC is confined 
to one DOT title. For example, an aircraft mechanic 
may be classified as an Airframe-and-Power-Plamt Me- 
chanic (DOT 621.281-014). Any job requests matching 


combinations of the first six DOT digits, and/or GED, 
other variables attached to cach occupation 


workers in these occupations can be described as aircraft 


? 


of 


| 


an SVP = 7). However, a weakness of the 
some groups contain over 100 DOT titles, which can 
be very diverse im terms of worker skills and other cri- 
Workers, and Cutters group (SOC 6862) includes 28 DOT 
occupations, with average GED between 2.0 w 40, and 
SVP between 2 to 7. 

with respect to other DOT occupations im thei OES 
group. The OES group was used insicad of the SOC 


Aircraft mechanics (OES 85323) 

Eight DOT occupations make up the OES classification 
for aircraft mechanics, including five occupations that 
are linked to the Aircraft industry. The SVP's for these 
occupations range from 3 to 7, with an average of 5.6. 
frame-and Power-Plant-Mechanic Apprentice (Ai Trans- 
portation), Aircraft Body Repairer (Air Transportation), 
Experimental Aircraft Mechanic (Aircraft), and Airframe- 
and-Power-Plam’ Mechanic (Aircraft and Air Transpor- 


tation)—that require 2 to 4 years of waiming (SVP 7), 
m- 


the occupation group fell by 4 percent, from 8,110 to 
7,760. Although 240 Aircraft Mechanic jobs were added 
in Air Transportation and Airports, Flying Fields and 
Services, 580 jobs were lost in the Aircraft and Acrospace 
afenden 


10 percent in Los Angeles between 1988 and 1991, in- 
cluding a |3-percent drop in the Aircraft and Acrospace 
sana 


Numericaily-controlled machine tool operators and 
tenders (OES 91502) 

This group comprises 12 DOT occupations in 3 indus- 
Components. Four occupations are linked to the aircraft 


Los Angeles County's 3,640 NYC Machine Tool Opere- 
tors and Tenders were concentrated in Ge Aircraft and 
Aerospace industry (1,510 workers, 41 percent of the 
(900 workers, 25 percent of the group weal). The occups- 
ton group's employment fell by |4 percent berween | 988 
and 1991, including a 13-percent Gop m Aircraft and 
Aerospace. 


Precision inspectors, testers, and graders (OES 83002) 

This is a large OES group, mcloding 111 DOT titles, 
of which 14 are unigue to the Aircraft industry. Precision 
Inspectors, Testers, and Graders are attached tc 44 indus- 
tries by the DOT. SVP values run the gam Yom 2 
to 8, wah an average of 6.5. Most of the cocupations 
have an SVP of 6 of 7, and average GED walucs between 
3 and 4. Almost all of the occupations (102 of 111!) 


are classified as precision working occupations. 


with the 2,110 jobs that were lost across al! industrial 
sectors. The total employment decline in the occupation 
group was 19 percent. 

Summary of findings. Within cach of these occupation 
groups, jobs are declining in Los Angeles County. Taken 
together, employment in the four groups in the Aircraft 
and Aerospace industries fell from 14,600 to 12,900 be- 
tween 1988 and 1991, a 12-percent attrition. With few 
exceptions, the employment picture ‘or the four groups 
is as bleak outside of the Aircraft and Aerospace indus- 
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tries, dropping from 31,800 to 28,500, a | 
cline. Altogether, 5,080 jobs were eliminated in Los 
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2 job that uses them skills and expenence and pays com- 
parable wages (which are strongly correlated with SVP). 
ence, and education were excluded from the search. 


employing at least 1000 workers fell from 360,000 to 
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occupations have an SVP of 7, and the largest concentra- 
tons of titles by industry muup are im the Professional, 
High Technology, ap2 Any Industry groups. Othe: mmpor- 
tant clusters of DOT titles were im the Utilities and Trans- 
As is discussed m greater detail below, this search did 
mot produce a list that distinguished good matches from 


group (OES 89108) was selected as the basis for a com- 
puter search to identify potential absorption occupations, 
as the DOT occupations it contains are relatively homo- 
geneous with respect to skill level wariabies. The purpose 
of dus computer search was to find a cluster of occupe- 
uons between which machinists mught be expected to 
transfer their skills and find a job, on the basis of similar 


ons. 
The search was based on the following criteria 

Data Function = 2 (Analyzing) 

Things Function = O (Setting Up) or | 
(Precision Work 
ing) 

GEDR « 4 

GEDM - 3ar4 

GEDL - 3or4 

SVP = Tors 

APTITUDM (manual dexterity)= 2or3 

MPSMS = $10, 530-616 


This computer search identifies a group of 285 DOT 
occupations attached to 55 industries and 79 OES groups 


DOT Code DOT Title 
601 280-022 Die sinker 
60128 1-018 Inspector, gaupe. and imstrument 
603280-018 Grinder opers®<z, tool 
6)4280-0._ Turret-lathe set-up operator, tool 


example, 11 Machine Shop DOT titles are classified in 
OES group 89102, Tool and Die i 
enced a 17-percemt decline im employment between 1988 
and 1991, from 4,740 w 3,920 workers, while the em- 
ployment of Tool and Die Makers in Machine Shoys 
increased from 351 to 440 workers during the same tine 
period. The value of using imdustry-occupation empliy- 
ment data is to show that, while job prospects mm Los 
Angeles are not good in most machine trades occupation 
groups, there are avenues that workers could pursue in 
an initial search of jobs im their occupation. The problem 
remains, though, that there is a surplus of Tool and 
for jobs im the local labor market. 


Summary of findings. These broadly-based searches pro- 
duced long lists of occupations that shared similar clarac- 
teristics based on worker functions, GED, SVP, and relat- 
ed variables. These matches were intended to create 


such 
a wide net, however, that their value is limited. What 
is needed for this purpose is specific skills information 
that captures the substantive complexity of jobs, and can 
be used to connect occupations that use similar skills. 


The SOC and problems of job search in a 


The SOC in combination with the DOT is a detailed, 
Workers can be matched with jobs on the basis of narrow 
DOT titles or SOC groups. If a broader search is desired, 
the DOT titles are structured im such a way that searches 
can be conducted rapidly for any criteria based on the 
information included in the DOT title, as well as informa- 
tion aitached to each DOT title. The end result is 3 
highly detailed listing of DOT occupations that share 
similar : cores along one, or several, variables. 

The tiajor problem with these searches is that they 
are not well-targeted. The narrowly-defined searches often 


the reality of job structures and industry development 


Worker Functions variables as indicators of occupational 
skill levels result in a laundry-list of occupations. The 
tors of skill level that are not meant to capture specific 
skills requirements in different occupations. These 


on hierarchies of skills, and used to create hierarchies 
cf occupations. 

To what extent are skills objective phenomena that 
can be measured quantitatively? To what extent are skills 
socially-constructed or imternalized? The ways in which 
these questions are answered will affect the design of 
the new SOC. At the very least, skills should be defined, 
competing definitions acknowledged, and the re!ztionship 
between the conception of skill and the classification 
of occupations spelled out. In particular, any hicrarchical 
ordering of skills, and hence occupations, should be made 
explicit. This does not mean that skills and occupations 
need to be ranke. Rather, the compiexity of skiils could 
be captured by evaluating the cognitive and physical de- 
mands of work, the authority and autonomy of workers, 
and the relations between workers and technology, to 
name some important dimensions of skill, without ranking 
skills or assuming that skills have to be measured quan- 
titatively. Care should be given to evaluating 
underappreciated general skills, without assuming that 
jobs emphasizing general skills are inherently ‘‘less 
skilled’’ than jobs emphasizing specialized skills. The 
cognitive skills involved in all work should be under- 
stood, to evaluate internalized skills w'wch cevelop 
through on-the-job experience. All of this requires con- 
ceptions of skill, and ways of evaluating skill, that go 
beyond the assumptions about skill embedded in the 
DOT, that prioritizes quantifiable measures of task com- 
plexity, educational requirements, and training time in 
its implicit determination of occupational skills. 

What skills are transferable between occupations and 
industries? What skills are highly-specific to organizations 
and industnes? The SOC should contain, and be linked 
with, mformation that helps workers answer ‘chcse ques- 
tions for a local labor market, and for the economy 
as a whole. For example, the highly specialized nature 
oi most manufacturing jobs makes it difficult for workers 
to wansfer certain skills outside of the organization or 
industry in which they are employed. In the aircraft and 
acrospace industnes, workers use highly sophisticated ma- 
chines io fabricate metals, plastics, and composites for 
assembly. Their skills, if not necessarily firm-specific, 
tend to be industry-specific. Unemployed aircraft and 
aerospace workers would first look for a job in another 
company in the same industry, or a closely related indus- 
try, such as air transportation, instruments, or machine 
shops. If this search turns up empty, workers need spe- 
cific mformation regarding skills requirements and hiring 
criteria in different occupations, in order to evaluate the 
possibilities of moving into occupations that use their 
skill, and provide salaries and benefits that meet work- 
crs cApectations. 

For cxample, are there jobs in different occupations 
that use skills already possessed by workers, such as 
com: ster-related skills, and various cognitive skills, that 
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are not organization- or industry-specific? To find work- 
er-job matches on this basis, occupations need to be 
evaluated and described using a common language of 
time and years of education. Occupational information 
should distinguish between highly specific and transfer- 
able skills, to clarify the connections that workers can 
make between occupations. To accomplish this, occupa- 
tions should be classified primarily on the basis of skills, 
rather than tasks. 

Occupational information should also help workers 
seek appropriate training for a desirable occupation. Do 
workers have to learn entirely new skills to compete 
for other jobs? What are the training and edué¢ational 
requirements? While the occupati: nal classifi. at‘on sys- 
tem could only provide typical hiring criteria information 
for an occupation, this could be valuable in steering a 
worker towards retraining programs and vocational 
courses. Together with information on employment and 
wages, workers could prioritize occupations in a local 
labor market that hold out the most promise of employ- 
ment, provided that they undergo appropriate retraining. 
A worker may decide that it is worthwhile to invest 
time and money in retraining, to learn a specific skill 
or set of skills, if the employment outlook for an occupa- 
tion is positive. 

Local labor market information on wages, employment, 
turnover, and specific job characteristics is essential to 
workers making decisions about job applications and 
training programs. To be effective, labor market informa- 
tion and occupational information should be collected 
for the same occupational classifications. One of the prob- 
lems presented above is that employment and other labor 
market information is normally collected for OES or SOC 
occupation groups, rather than DOT groups. Given their 
high level of disaggregation, it is not feasible to collect 
labor market information for DOT groups. The drawback 
of this is that the occupational information contained 
in the DOT classification cannot be related directly to 
labor market information collected by OES or SOC 
group. 

The SOC is useful to workers only insofar as it is 
reliable and up-to-date. This creates important demands 
to restructure the system to be constructed in such a 
way that revisions an feasibly be made in a timely 
manner. Job and occupational information should be read- 
ily accessible to workers. An unemployed aircraft or aero- 
space machinist should be able to go to his or her union 
hall, or a local library, or a job placement center and 
have access to information on job openings and hiring 
criteria on a computer database. The outcome of this 
process should be a personalized map of the labor market 
that arms the worker with information needed to decide 
his or her next move in increasingly difficult terrain. 


Table 2. Machine trades occupations in the aircraft industry, 


Grouped by OES code Grouped by SOC code 
OES Code OES Title Average SOC Coxe SOC Tatie Average 
31314 Teachers and msiructors. voc ec 2390 Agu ed anc otter teacters. NEC 
621221010 Fieid-service represemtatve 43 7 621221010 Fec-service "epreseniatve 43 7 
63002 Precision mspeciors. teslers 6116 Arcrat mechencs jexce,t engr= 
anc graders SPeCsists) 
621261014 Engine tester 46 7 621281014 Artram@-and-power-pianl Meciarec 40 7 
85323 Arcrat mecharmcs 621261022 Exper nena! arcral! mechatuc 37 7 
62126 1022 Expernmenta! awcrat mecha nc 37 7 6175 Mechamcal controls anc valve e 
85326 Arcraf engme speceists pavers 
621281014 Aurtrame-an0-power-pial mechamc 40 ? 621281030 Rockel-engne-component mectanc | 40 7 
85328 Mech contro’ and valve mst anc "ep 13 Mactunsts 
62128 1030 Rocket-engme-comporen’ mectanc | 40 ? 69325 1022 Rocke’ -motor mechanc 40 7 
69106 Mactwnsts 6817 Pate omemers and mode! Tahers 
69326 1022 RocKet-motor mecharnc 40 ’ (meta!) 
ggii4 Patiern anc mode! maxes “e's 693361014 Mock-up Dude 40 7 
693261014 Development mecnanwc 40 7 693261014 Development mechanic 40 7 
693361014 Mock-up Dulder ‘0 6862 Precision patlernmaxers. Cullers 
89908 Precision patien and Tode! Take’s 692261 Mode! maker 4 ? 
69326 1030 Too! buider ~ d neem Developer prover. mero asse™ Pr 6 
69326 1018 Mode! maker 44 7 bies 
69325 1010 Developer prover meno asser 4c 6 6932781030 Too! build 40 , 
Dues 
91102 Sawing Mach too! seers anc opera cost econ cupecen, Ween, ow 
tors. Meta! Gunes 
poh Sen epoals -? . — a ond ama mactwne setup “° ’ 
Qitit Ming anc planing “ach sefiers operators 
anc ops meta! 
, 60538206 Router operator 30 6 
605382034 Router operator 30 6 
91317 Forging ™actwre seties anc ops 7319 Forging matwne setup operators 
mete! 610362010 Drop narwner operator 30 6 
610362010 Drop hammer operator 30 6 7326 Numencal control mactwne setup 
91321 Forming mactune Ops and tenders Cperairs 
metal 605382046 Numencal-comtro! router operator 23 4 
617382014 Hemmer operator 23 5 699362010 Automated cutting mactwne operator | 27 4 
91502 NC machine too! Ops and tenders 063820 2% Robotic machwne operator 27 5 
meta 617280019 Snot-peenng operator 37 6 
617280010 =| Shot-peening operator 37 6 7329 Misc Metal anc plastic working Set- 
699362010 Aulomates Cutting mache operator 27 4 up OPS 
606382026 Robotic machine operator 27 5 607362014 Saw operator 23 4 
605.398.2046 Numerical-contro! router operator 23 4 6163800 16 Mactne operator 30 6 
91505 Comb mech too! setiers and ops 7399 Misc fabricating mactwne set-up op 
meta! eraio’s 
6163800 18 Mactune operator | 30 6 619360010 High-energy-lorming equoment op-| 33 t 
92197 All other metal and plastic mach op- erator 
er ators 7529 Misc Meta! and plastic working ops 
619.3800 10 High-energy-tormag equpment op | 33 6 617382014 Hammer operator 23 5 
erator 7676 Shoing and cutting mactwne opera- 
92941 Cutting and slicing mach setiers anc tors 
ops 699382010 Find yet Cutler operator 27 5 
6993820 10 Find yet outier operator 27 5 8632 Helpers. vetucile and mobile eg me 
98102 Helpers mecharncs and reperers chancs 
621684010 Aurtrame-and-power-piant-mecnanc 23 4 62 1684010 Aurtrame-and-power -piant-mechanc 23 4 
ne pe: helper 


Table 4. Machine trades OES groups 
[Employment in the Aircraft and Aerospace industries Los Angeles County, 1988 and 1991} 


OES Code KS Tite 1S88 1991 Percent 
DOT Code DOT Titie Empoymert | Employment ba, 4 

31314 Teachers and mstructors. voc ed and raning 6 969 7.146 3 
621221010 Freid-sewvice representalve 
63002 Precsion mspeciors. tesiers. and graders 5.776 473 -17 
621261014 Engme tester 
85323 Arcral mecnhancs 5305 432% —11 
62126 1022 Expenmental arcra’t mechernc 
85326 Ascrat engine spec@ists $19 4% -12 
621281014 Aurtrame-and-power-pia™! mecharc 
65928 Mechenca! contro’ and valve msigilers anc reperers 317 315 -1 
621281030 Rocket-engme-component -nechianc 
691068 Mactrwnsts 4106 3537 -% 
69326 1022 Rocket-motor mechervc 
91102 Sewing Mactwne too! sefiers and operaiors 191 173 -9 
GO7TFA2014 Saw operator 
O11t1 Milling and planing mache opersiors 64 4% -2 
605382034 Rovter operator 
91317 Forging machne setiers anc opersiors x) K ~) -~W 
610362010 Drop ne mer operator 
91321 Forming mactune operators and tenders 462 412 -~%1 
617382014 Hammer operator 
91502 Macrwne too! operators and tenders. eta! 1 860 1624 -~4 
605382046 Nurmencal-comrol router operator 
606382026 Robobc mactwne operator 
617280010 Snot-peenng operator 
699362010 ARonaeled Culling Mactwne operator 
91505 Com mactwne too! sefiers and operators 282 248 ~12 
616280018 Mactwne operator | 
92197 All other meta! anid plastc TMachme operators 700 609 ~%3 
619380010 High-energy-forming equipment operator 
38102 Helpers. mNechancs and reperers 1§3 135 ~%2 
62 1684010 Aurtrarmne-and-power-pian-mecharnc neiper 

Tota! employment 27 463 24 907 -9 


Table 5 Mayor OES groups empioying aircraft and serospace machine trades workers in Los Angetes County 


Awe 
DOT Code DOT Tite inusty 
GED Sve 
Precision inapectors, testers, anc graders (OES £3007) 
DOT tes etacheo | fe eoprel eectox "acwe Sop ax we 
DMO. COTTTUTNCEO” MausInes grouped Dy SyvP 

80626 1050 Operator ww! tes! mecneruc (arcret mig ) 33 & 
601261010 inspec Sei-up ac Byou (macwe SOQ) 40 & 
80626 1022 Tessie rocke! ™otor (arcra® mig ) 40 i} 
622261014 | Equomert rapeci te 6m) 37 6 
62226 1018 Vaertenance mspecior he 6 wi) 33 & 
60128 9022 inepector. too! (mactwre Shap) 40 & 
726362010 Group ede seTCOnGuCls lesing (eecron corm ) 23 7 
6212610'4 =| Engme tener (erce™ "ig ar res) 40 7 
60128 1016 inspector gauge and esruT7™et (mactwe sap) 37 7 
663261014 §=| Mechervcei-test tectrscan (em 6 app ) 33 7 
7273369010) Ss | rapector elecro™mectence! (om & app) 37 7 
60626°036 | inepectoy. ss (erccet mtg ) 40 7 
625.38 1026 Giectica! mapector (arcrat ™ig ar vars) 33 7 
80628 1026 inspector Orecorn asseTOty (arcram mig ) 37 7 
80626 1034 inspector "Seles Caposto” (ercrat mits ) 40 7 
82226 1026 Tesing-@70-reguaing lecincan fhe 6 we) 33 7 
6223690°0 ~=| Cable teste fhe 6 ww) 33 7 
BOB 26 1042 inspector ovtsde production Larcrant mig } 40 7 
72Z3BV014 instrument mapecto (orca? wg. a vars) 37 7 
80626 1030 inspecloy 2sSe7Ohes and mstaieions (arcra® mig ) 40 7 
80626 1046 inspector pleshcs and composites (arcram rig ) 40 7 
822366 Trans wsson tester (fet 6 wi) 33 7 
60936170 inagector fiaor (mactwre sap) 30 6 
60028 1014 Layoul mepector (mactwe stop) 37 € 
622361030 =| Trouble locator. tes! desk the 6 we) 30 6 
726.3% 10186 Group teader primed crcut board Quality como (e@ecrron corn ) 30 6 
80636 1022 inspector fabrication (arcrat mig ) 37 6 
72339010 =|: Electncal-equerner: tester (avcran mig ) 30 6 
71038 1034 Cait ator (wet 6 app) 33 6 
806381074 inspector procersmng (arcram mig ) 30 5 
726685034 Leak tester seTroonducior packages (eectron comp ) 17 2 

Aircraft mechanics (OES 85373) 

Grouped by SvP 
621281016 Aur’ arn@ anO- Dower Diary mechanmc apprentoe (ar vars ) 40 7 
807261010 Arcra Dody reparer (ew trans ) 33 7 
621261022 =| Experrnental air.s* ~ echarnc (awcraf mig ) 37 7 
621281014 Aurtrarme-and-power-piant mecharwc (ercrat mig an rans ) 40 7 
807381074 Bonded structures reperer (arcrat mig ) 27 6 
606364038 | Pressure sealer-and-tesie: (arcrat mig ) 27 4 
621684014 Reclameton worker (wholesale tr ) 23 4 
607684018 Aurcraft shun Durnsher (arcratt mig ) — 20 3 

Machinists (OES 891608) 

Grouped by SvP 
600260022 Machwrwst. expenmertal (mactwne shop) 37 8 
714781018 | Machnwst, moton-picture equipment (motion picture. photo appear ) 40 8 
600260018 Mode! maker firmarms (ordnance) 37 8 
693251022 | Rocket-motor mechanic (arcrah mig ) 40 7 
60028 1010 Fiuid-power mecharnc leny industry) 37 7 
600280030 Machwrwst apprentice, automotive (automotive ser ) 33 7 
600280034 Machwrws'. automotrve (automotive ser ) 33 7 
600380010 =| Future miaker fight. fix.) 33 7 
600280026 Macrwwst apprentice (mactwne shop) 40 7 
600280042 Maimenance mactwrnst . __ | (mactne shop) a 37 7 
600289022 Machinist cman . (mactwne shop) 40 7 

Numerical machine tool operstors end tenders, metal (OES 91502) 

Grouped by SvF 
606382014 .iig-boring machine operator, numencal contro! (mactwne shop) 37 7 
617280010 =| Shot-peening operator (aircraft mig ) 37 6 
604362010 Lathe operator, numernca! contro! (machine shop) 33 6 
605380010 Milling-mactine set-up operator, numernca!l contro! (mactwne shop) 30 6 
606362010 Drill-press operator, numernca contro! . (mactwne shop) 30 6 
605360010 Router set-up operator, numencal contro! - . m ooo | (Machine shop) 33 6 
609360010 Numerical contro! mactwne set-up operator . ce | (eachine shop) 37 6 
606382026 Robotic machine operator seunpeicameeasecsbien (awcraft mig.) .. . 27 5 
609362010 | Numerical contro! machine operator aninmssidiiesanecbend . (machine oh->) a | 30 6 
699.362010 putomated cutting mactune operator Ls hl —_—— ee 27 4 
605382046 = ' Numerical-contro! router operator sosueseeseoseonessoceessscsnsccssccnescannes ACNE SURE; GUGGINEN QUUENND consescen 23 a 
606382018 {| Numerical-contro! Grill operator. printed circuit boas oo. Ce 30 4 


Tabdie 6 htajor OES employing aircraft and serospece machine trades workers in Los Angeles County, employment by industry, 


1968 and 1991 
a 
OES Code OS Twe 1988 Emp! | 1991 Exp! oo Group 
1991 
ex Precson mspecio’s. lesiers. graders 
Awcrat anc Aerospace 3,705 3.222 -13 26 
Ome High Tectnotogy - 4522 3.500 -22 323 
Sear? anc Navgaton instruments (381) 2071 1573 -24 45 
Biecrorwc Components (367) 1040 611 -22 75 
Computer anc Office Equipment (357) 4 325 -42 30 
Mezsurmng anc Conrolimg Dewces (382) 371 233 -21 27 
Mecca! instumens anc Suppies (384) 187 233 -57 27 
Communcatons Equpment (386) 177 1Z2 ~27 12 
Omer Manvtectung 3.058 2667 -13 246 
ingustra! Mactnery NEC (359) 316 325 3 30 
Mscellaneous Plastics Products NEC (308) 210 210 0 ts 
Screw Mactwne Products. Bolts. Etc (345) 221 200 -w 18 
Wornen's anc Mases Outerwear (233) 141 178 = 16 
Genera! indusinai Mactwery (356) 178 1399 -11 15 
Non-Manvtacturing 1,653 1436 -13 133 
Teleprone Communications (481) 652 549 -~%6 $1 
Researcn anc Testing Serwces (873) 4h0 38S -13 36 
\Asceltaneous Business Services (738) 264 246 -7 23 
% 12338 10,825 -~6 
L323 Aecrat mechanwcs 
Aecrat and Aerospace 5,505 43926 -11 635 
2,600 2 836 9 35 
Ae Trarmsponation, Scheduled (451) . 2.091 2275 9 23 
Asrports. Flying Feids. and Services (458) 34 395 12 51 
Tota! | 8,105 7.762 -4 
89°08 Mactwnsts 
Awcrat and Aerospace 365 3.195 -13 16.7 
Other High Technology 1,480 1,128 -24 59 
Search end Navigation instruments ‘381) 450 Meo -24 18 
Measuring and Controlling Devices (382) WS 233 -24 12 
Electromc Components (367) 277 219 -21 11 
Mecca instruments and Supples (384) 199 180 -0 os 
Otrer Manutacturing 12,057 11,344 -6 594 
industria! Mactwnery NEC (359) 3,792 4882 2 256 
Metalworking Mactwnery (354) 1,317 972 - 2% $1 
Screw Machine Products, Bolts. Etc (345) 982 6BO -11 46 
Genera! industna! Machnery (356) 717 536 -25 28 
Special industria! Mactwnery (355) 502 423 -~%6 22 
Electric Lightag and Wiring Equipment (364) SBE ME — 38 19 
Motor Verucies and Equipment (571) 345 296 -~4 16 
Miscellaneous Fabncated Meta! Products (349) 355 259 ~27 14 
Fabncated Structural Meta! Products (344) 279 24 -11 13 
Miscellaneous Plastics Products NEC (308) 241 241 -0 13 
NonManufacturing 3,947 3.428 -13 180 
Automotve Repaw Shops (753) 703 646 -8 34 
Miscellaneous Repair Shops (769) 473 467 -1 24 
Motor Vehicles, Parts. and Supplies (501) 459 452 -2 24 
Machinery. Equipment. and Supplies (508) _ 289 238 ~2 12 
Total . 21,140 19.095 -10 
91502 NC machine too! operators and tenders 
Awcraft and Aerospace 1,726 1,507 13 414 
Other High Technology 465 342 26 94 
Other Manutacturing 2,030 1,791 -12 492 
industria! Machinery NEC (359) 702 902 - 28 248 
Tota! . 4221 3,640 -14 
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Table 7. OES groups including machine tades DOT tities with SVP of 6 or more 
[Los Angeles Courty Empicyment in 1968 and 1991) 


OES 1988 1991 Percert 
Code ive inp Cnenge 
93856 Asseviiers anc tsbrcalo’s excepi TeC we elecinca! S235 41091 -6 
85132 =| Maruenece "epere’s. gerers! utility RB DBs -11 
ec Mecwriss 21,340 19.095 -w 
85302 Asomotve Mechancs _ 2741 18.670 - 0 
61008 Supervisors. production —_ 21212 18 468 -—%3 
63005 =| :~ Precision mspeciors. lesies. graders. somters 14.322 12.373 -% 
81002 Supervises. mechanics __... 13.656 12.349 -w 
63002 Precio” mepeciors. lesiers. graders 12338 10 825 -~6 
6sgg9 el off Teche cs. msisies. reperers 1266 10.663 - 15 
gages Al offer nanc workers 13.237 9 328 -RD 
65323 Aecratl mechercs = 6.105 7.762 4 
65311 Bus anc truck mechanics and diese! engine specasists 6.174 732 -0 
31314 Teachers and mstructors. voc 6d and rarung 777 727 3 
98102 Helpers. mechancs and reparers 7222 6351 ~12 
392996 All offer mactwne opersiors and lenders 7086 6.169 -%3 
61005 Supervisors. construction .... . 6.341 6 145 -3 
97702 Avcrat pilots anc fight engreers 4626 5,124 11 
91117 Machine 100! Cutting operators and tenders. metals and plastic 5.476 4540 -17 
91321 Formung mactwne opersio’s and tende’s. metal and plastic 5.556 4 -2 
65705 Date processing equipment repavrers 2.8393 4357 12 
esg02 Heating. reingeration. Br Conditionng mechanics 4760 4215 ~%2 
81017 Supervisors. helpers and laborers 454 4148 -8 
69102 Too! anc Gwe makers 4742 3.924 ~7 
69311 Cabretmakers anc Dench carpenters 4440 3.695 -7 
91502 Numencal Control mactwne too! opersiors and tenders. meta! 4221 3.640 -~™“4 
92543 Printing press mache operators and lenders :, 3.687 3.503 -$ 
92997 All other mactwne sefiers and set-up opersiors 4937 3414 ~31 
gli Grinding. iepping buffing mactwie too! setiers and set-up Operaiors 3.603 347 -7 
92512 Oftset thograptwc press sefiers and sel-up opersio’s : 3.384 3.276 -3 
92965 Crustwng. grinding. moung. biending mactene opersiors and tenders 3 485 3.178 -9 
91105 Lat and turning Maectwne too! sefiers and set-up operators 3.724 3.188 ~S 
92198 All other metal anc plasic mactwne workers 3.382 3,001 -1 
e9999 All other precision workers 424 2 949 -31 
92705 Textile mactwne operators and tenders 34m 2.732 -X 
89308 Wood machwrusts 3.164 2.515 ~21 
91302 Punching mactwne setiers and set-up operators 3,031 2512 -7 
65118 Machnery maintenance mechanics, power generator 2411 2.500 “4 
91108 Drilling and boring mectwne too! setiers and set-up operators 2,320 2077 ~~ 
$2197 A) offer metal and plasic mactwne workers 2.175 1903 -%3 
92944 Cutting and shoing machine operators and tenders 2.050 1.900 -7 
39111 Tool grinders, fiers. sharpeners .... 2.044 1 B99 -7 
85314 Mobile heavy equipment mechanics, except engmes 2.133 1615 -15 
9155 Press and press-brake Machine setiers and set-up operators 2.016 1,701 ~ 6 
91714 Meta! fabricators. structural meta! products 1 B44 1,505 -~% 
92541 Typesetting and Composing mactwne operators and tenders 1.451 1,323 9 
92524 Screen printing machine sefiers and set-up operators 4,147 1 284 12 
Total 30 002 313,857 -13 


Table & Ctuster of DOT tties with skilis-reisted characteristics sim#lar to machinists 
[Based on SVP, GED, Worker Functions, Materials and Products Sorted by industry] 


DOT Code DOT Tite indusry 
GED SvP 

624281010 Farmequpmet mectanc § (agree @Qup ) 33 7 
624281014 Farm-equonei-mecnhenc appre mice (agric eQuip ) 33 7 
621261010 Avplare spect (er vars) 40 é 
621261018 =| Fightengrer . (ar trans ) 40 7 
621281018 Autrame-anc-Dower-pial-mechanc apprenhoe (ar vars ) 40 7 
807261010 Ascrat Dody "eparer (ar vars ) 33 7 
624281010 Awporl electncan (er vers) 37 7 
002261014 Resear) mechanc (arcrat mig ) 40 7 
621261022 Expenmmnental ercrat mecharuc (arcrat mig ) 37 7 
621281030 Rocket-engine-componen’ mecharc (arcrat mig ) 40 7 
69326 1014 Developme’ mecharnc (arcrat mig ) 40 7 
69326 1018 Mode! maker (arcratt mig ) 40 7 
69326 1022 Rockel-mnotor mecherc (arcrat mig ) 40 7 
63.328 1030 Too! builder (arcrat mig ) 40 7 
726261014 Electron. research (arcrat mig ) 37 7 
777281018 Patlemwmaxer pilaster (arcrat mig ) 40 7 
80626 1022 Tester, rocket motor (arcrat mig ) 40 6 
60625 1030 inspector. essenDhes anc msialiatons (arcrat mig ) 40 7 
80626 1034 inspector. melene! Osposton (arcrat mig ) 40 7 
80626 1038 inspector. ‘Tussle (arcratt mig ) 40 7 
60626 1042 inepector. outside production (awsratt rig ) 40 7 
60626 1046 inspector plashcs 8nd composes (arcrat rig ) 40 7 
80625 1050 Operational! test mecharuc (arcraft mig ) 33 8 
80628 1026 inspecior. precision assembly (ercratt mig ) 37 ? 
60326 1010 Assemble’, ground suppor! equipment (ewcran mig ) 33 7 
82528 1038 Expenmerntal-rocket-sled mechanic (aercratt mig ) 33 7 
86326 1026 Wind tunnel mechanic jarcrat mig ) 40 7 
621261014 Engine tester (awcrat mig an trans ) 40 7 
621281014 Aurtrarne-and-power-piamt mecharuc (arcrat mig. ar vans) 40 7 
62526 1018 Electncian, aircraft (arcrat mig; av rans) 33 7 
600280010 instrument maker faa ty Gh agtry) 37 7 
600280018 instrument-meker apprentice lary eustry) 37 7 
60028 1010 Fiund-power mechanic (ary “ctustry) 37 7 
616260014 sene’ (ary © -chustry) 33 7 
61926 1010 inspector. metal tabricating (ary mdusiry) 40 7 
620281018 Aulomotrve-mamienance-equipment servicer (any mdustry) 33 7 
62028 1050 Mechanic. industrial truck lary mdustry) 33 7 
62526 1010 Drese! mechanic (any industry) 33 7 
625281014 Diesel-mechanc apprentice (any industry) 33 7 
63028 1010 Pneumatic-loo! repairer (any industry) 33 7 
63028 1030 Rubbenzing mechanic (any industry) 33 7 
63328 1010 Cash-regisier servicer (any industry) 33 7 
633281014 Dictating-transcribing.nachine servicer (any industry) 33 7 
633281018 Office-machine servicer (any industry) 33 7 
63328 1022 Office-machine-servicer apprentice (any industry) 33 7 
63328 1026 Scale mecharnc (any industry) 33 7 
63328 1030 Statrstcal-machine servicer (any mdustry) 33 7 
637261018 Gas-applance servicer (any industry) 23 7 
63726 1026 Retrigeration mechanic (any industry) 33 8 
637261034 Aut and hydronic balancing technician (any industry) 33 7 
637281014 Stoker erector-and-servicer (any industry) 33 7 
63826 1030 Machwne reparrer, maimenance (any industry) 40 7 
638281014 Maintenance mechanic (any industry) 37 7 
638281018 =| Millwright (any i Sustry) 33 7 
63828 1022 Millwright apprentice (any industry) 33 7 
63828 1026 Parts salvager (any industry) 33 7 
710261010 instrument repairer (any industry) 37 8 
71028 1026 instrument mechanic . (any industry) 37 7 
721281018 Electric-mmtor repairer (any industry) 33 7 
72626 1010 Electronics assembier, developmental (any industry) 40 7 
726261018 | Electronics tester | (any industry) 37 7 
730281014 Accordion repairer . . (any industry) 33 7 
779281010 Clay modeler . (any industry) 37 7 
804281010 Sheet-meta! worker . (any industry) 37 7 
804281014 Sheet-metal-worker apprentice (any industry) 37 7 
80928 1010 Layout worker | _ . (any industry) 37 8 
821261014 Line mantaner , (any industry) 37 ? 
622281018 Maimienance mechanic, telephone ;' (any industry) 37 7 
82326 1030 Data communications technician - (any industry) 37 7 


Tadie & Ctuster of DOT Utes with sxilis-reistec Charecterisics similar to mechirusts—Comruec 
[Bases on SVP, GED. Worker Functons, Matenais and Products Sorted by industry! 


Ave age 
Ti 
DOT Code DOT Tie rausry cep | sw 
623281014 Becroen do (ary rousry) 37 7 
62328 1018 Mewsorong:Cca 6QU07T "epere” (ary wrousry) 33 7 
82525 1014 Erevalo’ xa we 270-0) sie" (ay rosy) 33 é 
62528 1030 fever enevre (ary rasry) 33 7 
625281034 Grevelor -epere appre nce (ery rosry) 33 7 
627281010 frectics-eppuance serwoer (ay roOsry) 33 7 
627281014 Giectice) apphance se woe appre oe (ary rousry) 33 7 
62826 1022 Becromcs mechan (ary rousry) 40 7 
62826 1026 Diecroncs "eC apprentice (ary rousry) 40 7 
823261018 Bectnoen Tertenence lary rousry) 40 i} 
66328 1070 Furnace msishe-aO-repaere "ol ar (ey mousry) 33 7 
699261014 Martere ce "epere rousTe (ary rousry) 37 i} 
00280030 Mecons! appreice autorwive (aarrobve se) 33 7 
600280034 Macs avlonoive (atormonve se ) 33 7 
62025 1010 ASomoDNe MeCcherc (ansornobve ser ) 33 7 
62026 1012 ASOTODNE-TECNa NC appre hoe (@tornobve ser ) 33 7 
62026 1014 Asomobee tesier (atornove ser ) 33 7 
62026 1018 AROmODNe -eDer Service estrnaior (atornctve ser ) 33 7 
€2026 1034 A AOTONVE-COOUNG SYSIOT Cagnusic lecnce” (asornoiwe ser ) 33 7 
62028 1030 Bus mapecto (atorrobve se ) 40 7 
62028 1056 Tractor mecharwc (astornotve ser ) 33 7 
62028 1066 Tune-up mecharrc (avtomonve ser ) 33 7 
62528 1022 iectioen avlonotive (avtlormobve ser ) 33 7 
60128 1030 Too anc future reperer (auto rig ) 40 7 
62328 1010 Bakey-Tec we Mechenc (Dakery Products) 33 7 
76826 1010 Orthopedk -Daot-end-soe Gesgne anc maker (Doot 4 shoe proteciwe Gev ) 37 7 
62628 1010 Mactre ter (carpet & rug) 37 7 
63026 1010 Martenance mechanc comnpressed-gas pia (cheruca’) 33 ? 
63028 1034 Service mechanc COmpressed-gas equoTent (cheruca’) 33 7 
601 280034 Tap and-cee-maker techwoe (clock & watch) 33 6 
604260010 Screw-actwe Set-up operator swiss-type (clock & watch) 33 7 
619280018 Spning-manacturing set-up lechncar (clock & watch) 40 7 
718221010 instructor. walch assenbiy (clock & watch) 37 7 
71526 1010 Mecharca! tectrwoen lahoratory (clock 4 watch) 40 7 
715281010 Walch repavrer (clock & wer) 33 @ 
7152819014 Walch reparer apprentice (clock 6 wach) 33 8 
637261010 Aut -CONGhonwng instalier servicer window unt (construction) 33 6 
637261014 Heating-and-ar-conditionng insiaiier senwoer (constructon) 33 7 
824261010 Electnoan (construction) 37 7 
824261014 Electrician apprentice (construction) 37 7 
62028 10-46 Marmtenance mechanc (construction. petro! & gas 33 7 
O08 Ines) 
624281014 Electric-distribution Checker (construction. \tilitres) 33 8 
69328 1022 Patternmaker sample (cutiery-hrder ) 40 7 
629281018 Darry-equpment reperre (Garry products) 33 ? 
62926 1022 Electrorc-produchon une-mamienance mechanic (electron comp ) 40 7 
823261014 Rado mierterence mvestigator (electron comp ) 37 7 
828628 1026 Computenzed environmental! contro! mstatier (electron comp ) 40 7 
721261014 Final tester (elec equip ) 33 7 
60026 1010 Assembie: stearn-and-gas turbine (engine-turbine) 33 8 
62326 1010 Expermental mechanc outboard motors (engine-turDine) 40 7 
62526°010 hesel engine teste (engine-turbine) 33 7 
62528 1018 Engine reperer service (engne-turbine) 33 7 
80626 1010 Internal-COMDUSHON-eNgINe INSPector (engine-turbine) 37 7 
638261014 Machinery erector (engine-turbine. machinery) 40 8 
mig ) 
62328 1042 Outboard-motor mecharnc (engire-turore ship boat mig) | 33 ? 
62626 1010 Forge-shop-mactwne repairer (forging) 33 7 
6002800-46 Patiernwnaker apprentice. fetal (foundry) 37 8 
600280050 Patiernmaker, rural (foundry) 37 8 
661281018 Patiernmaker apprentice wood (foundry) 37 8 
661281022 ™aternmaker, wood (foundry) 37 A 
693281018 Patiernmaker, metal, bench (foundry) 37 8 
693280014 Patternnaker all-around (foundry. plastic prod ) 37 8 
00626 1010 Scientific glass blower (glass products) 40 8 
504281010 Heal trea! inspector (Neat treating) 33 7 
600280054 Sample maker apphances (house. appl. ight. fix) 33 8 


85 


Table & Cluster of DOT Dies with sailis-reisied charactenstcs similiar to mechinists—Commmusc 


DOT Code DOT Tie rousry 
GED Sve 
79028*U'8 Recromectweruca teCracan ioe 6 app) 40 7 
711263014 reserve "eC eu weano's sysie™ (os 6 app) 33 & 
66925 1014 Mecne nce) tes! lecince” (os 6 app) 33 7 
‘332780018 Engree ng "ode "exer (ost 6 app offme maces) 40 é 
19828 1010 Gernologs' ewery Sve 37 7 
70028 1010 ee yewery Sever) 33 7 
70028 1014 Jewere anne nce \ewery seve) 33 7 
70028 1018 Moce wane” | ewery Sover) 33 7 
62028 1042 Lagor9 €Qugr7 et mecianc (ogoryg) 33 7 
600280022 Macins experneta (™mactwre shap) 37 & 
600280022 Macros (macTwre Shap) 40 7 
600280026 Macs! appre ice (macTwre sap) 40 7 
600280042 Mertere ce ™aCTwnst (mactwre smap) 37 7 
60028 1018 Lay-Oul wormer (™acTwre smap) 37 7 
601260010 Taol-en0-O«e ane” (mactwre sap) 40 6 
601260014 Too-erd-ce-"wake apprentice imactwre stop) 40 & 
601261010 inepecioy S8-up arc B@youl (mace shop) 40 & 
601280010 De mane slampng (™achwre shop) 40 6 
601280014 Dee mane trem (mactwre smap) 37 7 
601280018 Dee make wre Crawng (mactwne shop) 37 7 
601280022 De srmer (mactwne shop) 33 7 
601280030 Mold Take Ce-casing and plasic Tong (mactwre shop) 33 7 
601280038 Tenplale "ener extruson Ge (mactwre shop) 40 7 
601280042 Too maker (mactwre snap) 37 7 
601280054 Tool-mactwne se'-up operator (mactwne shop) 37 ? 
601280058 Too-maner apprentice (mactwre shop) 37 7 
601281010 De meter Dench stanpng (mactwne shop) 40 7 
601281014 Ore -try-Out worker slamping (mactwne stop) 33 7 
601281018 inspector gauge and mstrument (mactwne shop) 37 7 
601281022 inspector tao! (mactwne shap) 40 6 
60128 1026 Too! maker, bench (mactwne shop) 33 7? 
602280010 Gear -cuting- mache set-up operator too! (mactwne shop) 37 ? 
603260010 Grinder set-up operator. wead too! (mactwne shop) 37 7 
603280010 Grinder operator. external. too! (mactwne shop) 33 7 
603280014 Grinder operator. surtace. too! (machine shop) 33 7 
603280018 Grinder operator. 100! (mactwne shop) 37 7 
603280022 Grinder set-up operator. merng! (mactwne shop) 33 7 
603280026 Grinder set-up operator. 19g (mactwne shop) 37 7 
603280030 Grinder set-up operator. unwersal (mactwne shop) 37 7 
603280038 Tool grinder operator (mactwne shop) 33 7 
604280010 Engine-lathe set-up operator. too! (mactwne shap) 40 7 
604280014 Screw-machwne set-up operator mutipie spindie (mactwne shop) 33 6 
604280018 Screw -mactwne set-up operator. single spindie (mactwne shop) 33 7 
604280022 Turret lathe set-up operator. too! (mactwne shop) 40 7 
605280010 Milling-mactwne set-up operator | (mactwne shop) 37 7 
6052800 14 Profiung-macthine set-up operator | (mactwne shop) 33 7 
6052800 18 Profring-mactwne set-up operator too! (mactwne shop) 37 7 
606280010 Boring-machwne set-up operator pg (mactwne shop) 37 7 
6062800 14 Boring-1wll set-up Operator. horizontal (machine shop) 37 7 
638261010 Aulomated equipment engineer -lechmcan (mactunery rig ) 40 7 
63826 1026 Field service techucian (mactnery mig ) 40 7 
801261010 Assembler, turing mactwnery (mactwnery rig ) 37 7 
60028 1022 Mactwne burider (mactwnery mg, machine] 37 ? 
toots) 
4 638261018 | Manulacturer’s service representa ‘ve (machinery mig, machine] 33 - 
tools) 

6 162600 18 Spring cong mactwne setter (metal prod . nec) 37 7? 
616260022 Torsion spring coling machine setter (metal prod . nec) 37 ? 
616280010 Spring maker (metal prod. nec) 33 7 
619260010 Ornamenta!.metal-worker apprentice (metal prod . nec) 33 8 
613260014 Ornamental-meta! worker (metal prod . nec) 33 8 
693281014 Patiernmaker (metal prod . nec) 33 7 
714281018 Machwrst, motion-pictur® equipment (motion picture, photo appar ) 40 8 
6002600 14 Expenmental mecharc (motor -Dicycies) 37 8 
806281014 Expenmental mechanc. electrical (motor -Dicycles) 37 7 
962261010 Planetarium technician (museums) 40 7 
730281010 Accordion maker (musical inst ) 33 8 
73028 1022 Fretied-instrumemt maker hand (musical inst ) 37 8 


Tatee & Cluster of ODOT ties wt sailie-retsted cherscterts®cs similar i> mechinists—Cormriusc 
[Bases on SVP. GED. Worker Functions. Materais anc Products Sorted by industy) 


Ave age 

DOT Cade DOT Tie ro.sr, 

ow 
TROD | hep Tee SS 37 s 
TRB Peorgen Ouse (™ sce OS) 33 s 
7TO28 1086 Von "ene Nerd (sce re) 33 t 
663250018 Loo tuner (ere ees wens oe 33 7 

tome 

€:2280090 | Fesere wcroogs! (ms 6 DOr 33 7 
630280070 DRONE OOOH ECTS Oe RIF (ce “eCwws) 37 e 
711281010 regectos ophca feruTerr (aphce goods) 40 ? 
T1S260014 | AniiCe has eye “ane (OpeCe® goods, 37 6 
71628008 =| Option (cpbce goods) 40 & 
716280090 «| Ophown appre ace (ophce® goods wa rade) 40 e 
716280014 «=| Optica (ophca! goods ela rade) 40 t 
543269090) | Mex enca mapecty (pera tr) 33 7 
62828 °C22 As SClwty ST uTert Mertene ce ence (perm & gas) 40 7 
714289000) | Aros -pronagragnc-eQuormert mechan (wow ape ) 40 8 
714289014 =| Camere eparer (oro apps ) 40 e 
714281022 Pronger equgonmet tectreca” (proto appe) 40 t) 
714281026 eos” (prow apps) 37 7 
62625 1010 Fed sewce engnee (prom eope ) 37 . 
628261018 Senor tectrcen Comtrots (poe Wes) 40 ? 
62728 1010 Cargosing GO aches! (ore B®) 33 . 
627261014 Macwns! appre ice composing roo7 (ort 6 wd) 33 . 
627261018 Macns! ane tice motype (ome BD) 33 7 
62728 1022 Mache! imotype ort 6 ow) 33 7 
97928 1010 One ener ort 6 ow) 33 7? 
979281018 Engraver picture iorwee 8 DD) 33 e 
62826 1014 Fei service engree (protess & ur) 40 7 
62228 1030 Tectrrcen plant and mertenance (raat broad ) 33 7? 
62328 1022 Rogge (r@Go-t Broad ) 33 7 
62228 1010 Locormnotve mapector (raeroad @Que ) 33 7 
62528 1026 Blectnoen locomonve ("a~0ad Que ) 33 7 
622281026 =| Sore! mertare rr wars) 33 7 
82526 1010 Eiectic-tract switch Martane ir wars) 37 7 
63828 1030 HyOrauhc -1U0Ds-Compacior mecharnc (sarwiary ser ) 33 6 
62328 1018 Machwest apprenioe manne engme (stup-Dost mg ) 33 7 
62328 1022 Machwws! apprennce outs.de (stp-Dos! mig ) 33 7 
62328 1026 Machwrst_ manne engme (stp-Dost mig ) 32 7 
623281030 | Mactwrwst_ outede (st—p>-Dost mg ) 33 7 
661281010 Lot worker (st boat mrtg ) 37 7 
661281014 Lom worker apprentice (st-Doat mg ) 37 7 
80626 1026 Marine services techwcan (stp-Doel rig ) 33 7 
606281056 =| Carpenter prototype (stp-Doat mig ) 33 ? 
86226 1010 Pipe finer (stp-Doat mig ) 37 7 
66928 °918 Yard inspector (sh Doat mig ) 33 7 
630281026 =| Reperer (smen 3 refr ) 33 7 
011261022 | Laboratory assistant. metatiurgcal ‘sree! & ret) 40 7 
771281014 Stone carver stonewo" | 40 
775281010 Surtace-piate finisher (Stonewort ) 37 7 
80526 1010 Bowermaker apprentice (Struct meta!) 37 ? 
80526 1014 Bowermnaker | (struct meta’) 37 7 
722281010 instrument reperer (te 6 we) 33 7 
62226 1010 Blectrman. office (te & wet) 24 ? 
622261014 Equipment inspector (tet & wt) 37 8 
62226 10'8 Maintenance inspector (te! & wt) 33 * 
822261022 =| Station instalier-anc-reparrer (tet & wi) 37 ? 
822261026 | Testing-and-reguiating techcian (tet. & tet) 33 ? 
822281010 Automatic-equipment techrcian (et 4 we) 37 7 
822281014 Centrai-ofice repaver (tet & te) 33 7 
82228 1034 Techmioan, submarine cable equipment (te & wi) 37 7 
731280010 Mode! maker : (toy-SPO"T eQuip ) 40 7 
732281010 Custom ski maker (t0y-SPO"! eQuip ) 40 7 
631261010 Hydroeiectic-mactwnery mechanic (utiihes) 33 ? 
631261014 Powerhouse mechanic (uthhes ) 33 8 
631261018 Powerhouse-mechamc apprentice (Utvites ) 33 6 
637261022 indust)al-gas servicer (utilities) 33 7 
710281030 =| Instrument technician (Utvietees ) 33 8 
710281042 instrumentechnician apprentice (times ) 33 8 
724281010 Transtormer tester (utilihes) 33 7 
729281034 Ing.de-meter lester | titties) 33 7 


87 


Tadie & Ciuster of OOT tities att skilis-reisted charactenstcs similar to macturests—Cominuec 
(Based on SVP_ GED. Worker Functions, Matenais and Products Sorted by industry! 


DOT Code DOT Tee roausry 

Ge i a 
727328 O38 mee, Neti (Setes) 37 7 
62025 110 Gecr ce” 200,808 Owe Ouse (tenes) 37 . 
62025 1014 feecr om” 9OweoUse (tunes) 37 s 
E2028 1018 fecroe” swOsiator (teces) 37 . 
e212 1018 Rewy wore” ees) 37 . 
62126 1028 Troe Stoote fi a 37 é 
623269090) | Comprt rapecey (genes ) 33 ? 
95225 1090 Supsigno” wapecty ee 33 ? 
€2328 1070 Gect engrwe (woe res) 33 7 
62626 1014 Repere eeOng SYSIETS Bo CQLOT7ET (wer) 40 ? 
619289010 Leec Dune (wer) 33 ? 
619281014 lesodOune appre toe (weOrg) 33 ? 
619281018 Wes soecty | (werd) 37 7 


Table 9 Machine shop DOT ttes with sailis related 
Characteristics simviar to machinists 


hve aye 
DOT Code DOT Tie 
GED | SP 

600280022 Mach ns' expe nmerta 37 ‘ 
60028022 Macnns: 40 ? 
600280026 Macs! apprentice 40 7 
600280042 Martenea ce achwst 37 7 
60028 1016 Lay-Oul worker 37 7 
601260070 Too! and-ce ane 40 L) 
601280014 Taot-and.«se-nake apprentice 40 ta 
60126 1010 inspector Set-up and layou 40 6 
601280010 Ove make slamong 40 & 
801280014 Cre maker. trim 37 7 
601280018 Che maker wre Crawing 37 ? 
601280022 Ove tinxer 33 7 
601280030 Moi maker, Gecasing and plastic | 33 7 

molding 
601 280038 Template maker extrusion de 40 ? 
601280042 Too! maker 37 ? 
601280054 Tool -mactwne set-up operator 37 7 
601 280058 Tool-maker apprentoe 37 7 
601281010 Che maker bench stamping 40 ? 
601281014 Ore-try-cul worker stamping 33 7 
601281018 inspector gauge and instrument 37 7 
601281022 inspector tool 40 6 
60128 1026 Too! maker, bench 33 ? 
602280010 Gear-cuting-machwne set-up operator 37 7 

tuo! 
6032600 10 Grinder set-up operator. fwead too! 37 7 
603280010 Grinder operator. external. too! 33 7 
603280014 Grinder operator. surface. tool 33 7 
6032800 18 Grinder operator. too! 37 7 
603280022 Grinder set-up operator. imerna! 33 ? 
603280076 Grinder set-up operator. jig 37 7 
603280030 Grinder set-up operator. universal 37 7 
603280038 Tool -grinder cperator 33 7 
604280010 Engine-iathe set-up operator, too! 40 ? 
604280014 Screw-machine set-up operator mul | 33 8 

nple spindie 
604280018 Screw-mnactwne set-un operator. single | 33 7 

spindle 
604280022 Turret-lathe set-up operator. too! 40 7 
6052800 10 Miling-mactwne set-up operator | 37 7 
6052800 14 Protiing-machine set-up operator | 33 7 
605280018 Profiling-mactwne set-up operator. too! 37 7 
606280010 Boring-mactwne set-up operator. jig 37 7 
606280014 Boring ‘rill set-up operator, nonizonta! 37 7 


Part li. The Future SOC 


Principles and Goals 


Building on the discussion of public mtcrests, lmmte- 
tioas of the current SOC/DOT systems and approaches 
* occupational classification m Pan I of tus report, 
Pant Il offers recommendations for creating the future 
SOC and describes the role of the SOC/DOT im assisting 
workers wsthin 2 contunvously changing economy. 


Overview 
© The future SOC should be shaped to provide inmforma- 
the workforce. 


The central goals of the SOC should be made explicn 
and used as templates to guide the design, production, 
and use of the system. If goals are not articulated, then 
the process will be shaped by other mterests, including, 
for example, the divergent missions of different govern- 
ment agencies. 

The historical and institutional legacy cownts as both 
a constraint and an opportunity. On one hand, time and 
energy devoted over the years w the existing DOT/SOC 
systems means that any radical change would represent 
an abandonment of a substantial investment, and thus 
is not to be considered lightly. The existence of related 
classification systems (notably the Census and the OES) 
and work programs designed by users to mcorporate the 
DOT/SOC also serve as a constraint to changes. On the 
other hand, the existing DOT/SOC with its great wealth 
of occupational data, and the collective experience of 
utilization that are toc important to neglect. The institu- 
tional infrastructure includes many field offices with de- 
tailed local knowledge, as well as a large body of users. 
The emergence of information processing technology, 
average users to make full use of the range of information 
collected in the DOT. 

A..other importa constraint is deep public com> 
about the level of government spending and the 
responding climate of fiscal restraint. This may be +- 
gated by the commitment of th: current administration 
to worker retraming and education, government programs 
*0 stimulate economic growth, and creation of a climate 
in which the importance of « cupatio’v information ir 
recognized. 

New computer technologies present an 0, v0rtunity for 
introducing a number of innovations, including transform- 
ing the DOT from a dictionary into a datehase, ailowing 
users to generate their own nested hierarchies O1 occupa- 
tions, linking databases, and displaying and a)alyzing 
geographic data. 


The SOC system is a valuable wforustion mscurce. 
in an ccomomy experiencing Geep resructeimg, wher 
and where individuals musi capect to make several major 
jo> changes over the course of them workirg lives. imfor- 
mation on occupational structure is a siaiegx wol. In 
the task of revising he SOC, the selection of nems 
and the design of the system au 
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occupation are routinely required to have a high school 
level of education, that represents an entry barrier. Infor- 
mation or actual mobility patterns can be a useful empiri- 
cal indicator of skili transferability. However, it is impor- 
tant to differentiate as far as possible between objective 
requirements and custom, so that discriminatory practices 
car be challenged and job opportunities made more ac- 
cessible. 

A key aspeci uf an occupation, with wide implications, 
is the degree of authority and control over one’s own 
work and the work of others. It is a central feature 
of the kind of work performed, and may become more 
important in distinguishing occupations, as specialized, 
craft-related knowledge declines in response to the rapid 
pace of technological change. The two broad principles 
and related societal goals proposed for the future SOC 
are: 


Empower workers by giving them access to useful occu- 
pational information. This is the central future purpose 
recommended for the DOT/SOC. 


¢ Help displaced workers transfer their skills to new jobs. 
e Identify essential competencies that students or workers 
need to master to qualify for jobs. 

¢ Make optimal matches between workers and jobs. 

¢ Help people with barriers to employment get jobs. 

e Identify career advancement opportunities for workers. 
e Help workers make job and career choices that serve 
their best interests. 

© Provide current labor market information. 


Contribute to good public policy development by provid- 
ing the tools for policy analysis and research. This is 
a secondary purpose of the DOT/SOC. 


¢ Improve the quality of labor market projections. 

e Allow occupational and socio-economic information to 
be related. 

e Make possible historical 
trends. 

¢ Make possible international comparisons of occupa- 
tional composition. 

¢ Improve medical research into occupational illness and 
iajuries. 

e Improve sociological research into education, class and 
related issues. 


analysis of occupational 


Reliable, up-to-date occupational and labor market in- 
formation can contribute to these goals. These societal 
goals underlie the specific recommendations for the future 
SOC that are presented in the following section. 


Recommendations for the Future SOC 


The recommendations for the future SOC cover issues 
of system structure, information content, and application. 
Particular attention is given to streamlining the occupa- 
and work fields in choosing variables and classifying 


Core Recommendations: 


Structure: Integrate the DOT and SOC into a single 
system in which the SOC provides occupa- 
more detailed information provided at the 
DOT level. 

Classify occupations on the basis of skills, 
authority, and work fields. 

Simplify the connection between occupa- 
tional, labor market, social and demo- 
graphic information by using the revised 
SOC unit group as the main occupational 
unit. 


Content: 


Uses: 


Recommendations on structure 


Core Recommendation One: integrate DOT and SOC into 
a single system that is technically and conceptually com- 
patible. 


e Combine the DOT and SOC so they share a common 
classification structure. Retain the DOT title as the most 
detailed occupational unit. For the next level of aggrega- 
tion, cluster similar DOT titles into new groups equivalent 
to the SOC unit group. Use a single structure for further 
levels of aggregation. 

e Combine DOT and SOC operations for data collection, 
maintenance, and publication. 


Historically, the DOT has been conceived primarily 
as a dictionary rather than a classification systera. In 
other words, the focus has been on the individual title 
definition, rather than on the stricture of the nested hier- 
archy of occupational aggregations and the funciion of 
the system as a whole. Given this perspective, it is under- 
standable that many users comment on its unwieldy size 
the demand has grown for more aggregate occupational 
information, and for the capacity to link occupational 
information to other databases using a common occupa- 
tional unit as a base. In addition, the wider use of com- 
puters that can store and sort the entire DOT datchbase 
has stimulated interest in the structure of the system 


as a whole and the potential for alternative methods of 
aggregation. 

The existing SOC represents an imitial respomse to 
some of these ¢Cemands. However, the continuing exist- 
ence of two sets of nested hierarchies in the DOT and 
SOC, both based on “‘type of work performed,”’ has 
led to confusicn and inefficiency. In addition, the separate 
SOC has meant that many DOT users were unaware 
that the SOC even existed. Given that a thorough revision 
of both systems is currently being proposed, there are 
strong reasons to integrate the two imto a single system. 
A simpler and more powerful system would be more 
widely used, and wider use would in tum strengthen 
the system. 

A useful model in this regard is the Standard Industrial 
Classification or SIC. Industries are classified into cat- 
egories at various levels of specificity, ranging from one 
digit to four and even in some cases five- or six-digit 
units. The system of nested levels of specificity is well- 
understood, and the appropriate level can be selected 
depending on user needs. The simplicity and power of 
the system has meant that it is widely used by aon- 
governmental agencies; for example, the commercially 
published registers of manufacturing firms use the code. 

In this proposed integrated system, the DOT would 
still retain its function as a dictionary. In other words, 
it would still be the repository of the most detailed infor- 
mation on an occupation at the most disaggregated form, 
and would contain lists of alternate titles so that ideally, 
any job could be located and classified. 


© Define the SOC basic occupational unit (unit group) 
by specific variables (descriptor items) r-*her than only 
in terms of its component DOT titles. 


A SOC unit group should be defined in terms of the 
common characteristics shared by the component occupa- 
tions, expressed in both verbal descriptions and where 
appropriate in terms of scores on selected measures. In- 
formation should be embedded in identifier codes. At 
present the numbering of the SOC code only refers to 
the system of nested hierarchies; it carries no information. 
There has been general approval of the concept of chang- 
ing it to resemble the DOT code, where most digits 
represent scores for selected variables. 


Number of occupations defined by other countries 


market and the socially constructed character of occupa- 
tions means that we acknov-iedge that there is no inherert 
““true’’ number of occupations. The number we choose 
to include in our system thus depends on our needs. 
A review of the number of titles used in other countries 
in their cot;parable systems shows a wide variation in 
what has been considered necessary to cover their uni- 
verse of jobs (see inset box). In some cases, it is evident 
that the cutoff was decided by the amount of resources 
(time, staff, money) available to handle the collection 
and processing of the information. The criticism of too 
many titles is evidently global, as many of the countries 
indicate a desire to reduce the volume of entries in their 
dictionary-type systems. 

Since there is no consistent formal logic by which 
occupations are defines’, the number of occupations de- 
fined in the DOT can reasonably be adjusted without 
(APDOT, 1993) recommends a smaller number of occu- 
it in the range between the 12,000 of the DOT and 
the 600-plus of the SOC. 


Australia 
Canada: 
France 
Japan 
1990). 
Netherlands 
16; Schoorlermmer and Meesters, 1992: 29) 
United Ki 


1,079 distinct occupations and 282 Unit Groups in the Australian Standard Classification of Occupations (ASCO) (Embury, 1991 36) 
521 Unit Groups and 132 Minor Groups in the new National Occupational Classification (NOC) (Stevens, 1991. 25) 

8,600 occupations! titles and 1,135 occupations in the ROME (Repertoire operationne! de metier et empiois) (Bertrand, 1991. 19) 
2.709 five-digit occupations and 395 three-digit occupations in the Occupationa! Ciess ication Table (Permanent Mission of Japan. 


1,212 standard occupations in the CBS new system, 3,000 occupations in the |-SEE! systerns used for job plecement (Wootten, 1993: 
_ 371 Unit Occupations and 77 Mino’ Groups in the Standard Classification of Occupations (Bemkendor! and Curry, 1982: 1-2). 


Many users have claimed that the DOT contains an 
overwhelming number of occupations, making it difficult 
to use. Some of the problems currently experienced by 
users could be solved by making the DOT more acces- 
sible in a user-friendly computerized format, without nec- 
essarily cutting the number of titles. However, there are 
some reasonable arguments for improving the quality of 
the DOT information by reducing the number of titles: 


By using skill level as a central component in the 
definition of occupations, rather than type of work 
performed,.a greater degree of aggregation (especially 
of easily-learned jobs) is appropriate. 

A smaller basic occupational listing, with fewer occu- 
pations distinguished solely on the basis of a detailed 
technical division of labor, will be less subject to obso- 
lescence induced by technological change. 

A smaller listing will also be less costly to maintain. 
Funds saved should be spent widening the sample of 
firms analyzed, to overcome some of the current prob- 
lems with the representativeness of the DOT. If re- 
sources continue to be limited, a more frequent and 
fuller set of database information on a smaller number 
of occupations is better than less frequent information 
on a larger number of occupations. 


A selective purging of occupations in certain manufac- 
turing industries with an abundance of DOT titles (such 
as food and tobacco processing and tire manufacturing) 
would make the entire system more consistent by re- 
ducing the concentration of manufacturing titles. 


By erasing relatively minor distinctions and grouping 
occupations into larger categories, job-seekers may find 
it easier to recognize potential jobs than if they were 
classified separately. The smaller number of categories 
may reduce errors by employment service staff in 
classifying job-seekers. 


The loss of classification detail may hamper some 
work-seekers if they possess specialized skills or experi- 
ence which are not recognized in a broader occupational 
definition. Grouping occupations together does mean that 
some detail is lost and specialized occupations tend to 
be absorbed into more generic groupings. For example, 
a braille keyboard operator might be grouped in with 
all other keyboard operators, even though she/he has a 
specialized skill. However, we should recognize that the 
use of the DOT/SOC is only one step in a job search, 
and more detailed information may be appropriate at 
other stages. 

Although it may seem regressive to recommend a re- 
duction in level of detail, this should be seen in the 
context of the entire system. Detailed specificity of occu- 
pational description is only one aspect of a comprehen- 


sive occupational classification system. Other aspects in- 
clude consistent coverage of all industries or fields of 
updating. It is umwise to build into the system heavy 
demands for resources to ensure comprehensive and de- 
teiled coverage on only one of these aspects. Some sug- 
gestions on methods for reducing DOT titles are pre- 
sented in a later section of this report (under Rec- 
ommendations on Impiementation). 


© Set the broad parameters for the total number of SOC 
unit groups with reference to the data needs and data 
collection capacities of the Census Bureau and the OES. 
Consider also the total number of categories in ISCO- 
88 and the Canadian systems. 


The Census currently uses 501 occupation groups in 

their occupational classification scheme, and the OES 
uses 756 occupation groups. This suggests that the opti- 
mal number of SOC unit group occupations lies in the 
range of 500 to 800. 

The Census and the OES are both constrained by prac- 
tical considerations such as the capacities of coders to 
make regular and consistent allocations with limited infor- 
mation. Further research is required on the impact of 
a change in the number of unit groups on programs 
that count the labor force. Given the significance of the 
SOC as the mediator between occupational description 
cies on these issues is vital. 

The uses of the revised SOC would be enhanced if 
the classification were approximately equivalent to other 
systems where comparisons are often sought. Canada’s 
economy is closely intertwined with that of the United 
States, and its recently revised occupational system is 
highly regarded as a model for other nations. The new 
Canadian National Occupational Classification (NOC) de- 
fines 521 Unit Groups. The ability to match U.S. occupa- 
tional classifications to the international standard 
(ISCO-88) is desirable to increase the potential for com- 
parative research. ISCO-88 defines 390 occupations at 
the most detailed level; whereas there were 1,506 detailed 
occupations in ISCO-68. 


© Base the definitions of occupations on consistent prin- 
ciples. 


The DOT and the SOC both suffer from inconsistency 
in the level of specificity with which occupations are 
defined. The tendency in the DOT to define more distinct 
occupations for manufacturing than for service sector jobs 
is well recorded, but inconsistencies also occur within 
different industries. Some of these are reflected and am- 
plified in the SOC. For example, there are several sepa- 
rate DOT titles referring to music instrument sales staff, 
while other kinds of specialized sales jobs are not dif- 
ferentiated in such detail. In turn, music instrument sales 


occupations are grouped together to form a distinct SOC 
unit group, while SOC unit groups in other sales fields 
are less specific. 

Using the same broad sorting variables in the imitial 
process of generating SOC unit groups is one way of 
creating a consistent level of specificity. The final defini- 
tion of a SOC unit group should be made by considering 
the particular circumstances of each case, but the issue 
of consistency within the major group, and across major 
groups, should be of prime consideration. The sorting 
variables which might be used as the basis for an initial 
aggregation are described in the Appendix. 
Recommendations on content 


Core recommendation two. Classify occupations on the 
basis of skills, authority, and work fields. 


© Use a combination of broad skill levels, authority, and 
work fields to construct a matrix of occupations. 


Occupations should be classified on the basis of skills, 
authority, and work fields. This marks a departure from 
the stated classifying principle of the DOT/SOC, which 
is to classify on the basis of “‘type of work performed.” 
The ‘“‘type of work"’ principle was shaped in part by 
a belief in the inherent dignity of all labor, leading to 
a rejection of an explicitly hierarchical classification sys- 
tem. This approach is appealing, and has the advantage 
of focussing attention on the nature of the work. How- 
ever, it has some drawbacks. First, the classification sys- 
tem fails to reflect common-sense understandings of the 
hierarchical aspects of the world of work experienced 
by workers. In particular, it neglects the common percep- 
bring higher rewards, and in many cases are elements 
defining positions in a career ladder with successively 
greater rewards. By neglecting this aspect of common- 
sense knowledge of the labor market, the system risks 
being seen as irrelevant. Second, the potential of the 
occupational system to indicate career ladders and re- 
quirements (education, experience) limiting entry is con- 
strained. For example, the DOT aggregation system 
groups together helpers and supervisors along with those 
doing the task. Third, despite its focus on type of work, 
the classification system does in practice incorporate im- 
plicit hierarchies of skili and authority in classifying oc- 
cupations. As an illustration of this, the occupations clas- 
sified as Professional have an SVP rating of 8, with 
only about a dozen exceptions. Despite its attempts to 
organize occupations in a non-hierarchical manner, the 
DOT/SOC structure does contain an inherent recognition 
of a skill/authority hierarchy, and is widely understood 
as such. The most aggregated groupings recognized by 
the SOC consist of 22 categories, ranging from Executive, 
Administrative, and Managerial Occupations to Handlers, 
Equipment Cleaners, Helpers, and Laborers. 


By explicitly recognizing and incorporating the cle- 
ments of (broadly defined) skill, authority, and field of 
work, the result will be a classification structure that 
contains job families with similar “‘types of work."’ By 
using principles of skill, authority and work field, main 
aspects of an occupation that are important to workers 
(and that usually govern remuneration) are incorporated 
into the basic design of an occupational classification 


Skill. It is widely argued that skill should be given a 
high priority in the design of a revised DOT/SOC. From 
the national perspective, a high-skill economy offers the 
to make use of acquired skills offers the greatest potential 
for personal fulfillment and material returns. Knowledge 


formed by organizations adapting to a changing economic 
environment. 


Work field. Work field should be a second dimension 


the products and services which are produced. In some 
cases work fields may be defined most strongly by indus- 
try, as in the case of work in a steel foundry or garment 
factory. In other cases, the technology used may be the 
major indicator of work field, as in the case of computer 
keyboard-entry occupations which are found across nu- 
merous industries. Work field is an indicator of the sub- 
stantive knowledge accumulated by individuals about the 
While a broad measure of skill may tell us ‘““how much’"’ 


an individual knows, the work field tell us ‘‘what"’ he 
or she knows and does. 


Authority. Authority refers to the deg:ee of control an 
individual has over his or her own work and over that 
of others. The importance of this aspect is indicated in 
the existing DOT/SOC system by the separate classifica- 
tion of executives and managers, and the SOC practice 
of distinguishing supervisors from the people they super- 
vise. The related dimensions of supervisory authority, 
responsibility, and autonomy have generally received little 
attention in the current debates on redesigning the classi- 
fication system, 2ithough they are clearly relevant to the 
way that work is organized and rewarded, and they also 
reflect real differences in the lived experiences (for exam- 
ple, stress, job satisfaction) of individuals. 


The use of skill, work field, and authority is similar 
to classification systems recently introduced recently in 
Classification (NOC) consists of ten major groups defi xed 
on the basis of skill level and work field. Skill levels 
are based on a combination of education, training, and 
job experience. Three general occupations—Clerical, Ad- 
SONG, ONE SRDNG Sits aie Sieseen ane By 
tion groups. the did omatin Guts wen bo Ook 
requirements for high school degrees, college degrees, 
apprenticeships, and job experience. The top skill level 
includes Managerial, Professional, and Technical Occupa- 
cant specialized training. The lowest skill level includes 
Laboring and Elemental Occupations, comprised of entry- 
level jobs that require little if any job experience or 
education diplomas (Dixon, 1988). 

ISCO-88 groups all occupations into four broad skill 
levels. Skill is defined as having two dimensions: skill 
level (a function of the complexity and range of the 
tasks involved) and skill specialization (the field of 
knowledge, the materials worked on or with, the tools 


and machinery used, and the kinds of goods and services 
produced). The skill levels refer to skills that may be 
acquired by formal education or informal training and 
There are 10 major groups, and the highest skill level, 
ihe third highest, and the lowest each make up | major 
group. The second skill level (some high school, possibly 
some on-the-job training) is divided into five areas. The 
armed forces and ‘‘legislators/senior officials and man- 
agers’’ are not linked to skill levels. 

An cxample of the basic structure of the occupational 
matrix generated by a consideration of these three items 
is shown in table 10. Note that this is merely a tentative 
model to serve as a point of discussion, rather than a 
final model. The final outcome would depend on consen- 
sus about the appropriate ways to divide the spectrum 
of work fields, skill, and authority. 


Selection of variables. The choice of variables to be 
collected in job surveys and analyses is a critical classi- 
ing variables’’ and determines opportunities for defining 
and aggregating occupations. 

e In choosing variables, incorporate the criticisms and 
suggestions generated by the various critical reviews of 
the occupational classification system in recent years. 


A review of the literature on the DOT revealed a 
number of cozamonly-voiced comments relevant to the 
selection of variables. First, the new variables should 
include better measures of important features of office- 
based and service sector employment. Second, cognitive 
requirements of occupations should be given greater at- 
tentiou.. Third, variables that are useful in distinguishing 
higher-skill occupations should be included; those useful 
only for distinguishing lower-skill occupations may pos- 
sibly be dropped. These three overlap to some extent, 
since office-based occupations are more difficult than fac- 


Table 10. Occupation groups besed on skill level, authority, and work fields 


Skill teve’ Au*hority level 


Work field 


Comments 


SvP 8-9 


SvP 6-7 


SvP 4-5 
SvP 1-3 


“nd-level workers 
Entry-tevel workers 


To include all jobs now in DOT 
Occupational Division 00/01 
To include all jobs now in SOC su- 

pervisor minor groups 


tory-based occupations to describe in behavioral terms, 
leading to a consideration of cognitive activity. 


There is no lack of suggestions as to potential variables 
for which data may be collected in an occupational classi- 
fication system. Given the constraints imposed by the 
cost of information gathering, it is useful to establish 
a baseline or minimum list of essential variables. One 
source of this minimum list may be derived from the 
results of a factor analysis undertaken by the DOT review 
team (National Research Council, 1980). The main inde- 
pendent variables identified in this exercise are: sub- 

stantive complexity, motor skills, physical demands, man- 
agement skills, interpersonal skills, and undesirable work- 
ing conditions. 


Results of Factor Analysis of Fourth Edition DOT 
(National Research Council, 1980) 


1. Substantive complexity. Includes GED and SVP, 
intelligence, complexity of functioning with data 
and people, numerical and verbal aptitude, and 
abstrac/creative activities (among others). 

2. Motor skills. Includes factors such as motor coordi- 
nation, dexterity, complexity of functioning with 
things, form and spatial perception, and activities 
involving processes and machines (among others). 

3. Physical demands. \ncludes location outside, and 
demands for stooping, climbing, strength and eye- 
hand coordination. 

4. Management. Includes dealing with people, direc- 
tion, control, planning, complexity functioning with 
people and data (among others). 

5. Interpersonal skills. Includes sensory or judgmental 
criteria, influencing people, feelings. 

6. Undesirable working conditions. Includes hazards, 
atmospheric discomfort, and extreme heat. 


The APDOT final report (APDOT, 1993) describes 
a Content Model to serve as a framework for the new 
DOT which incorporates many of the user comments 
and research findings. The four main sections include 
Worker Attributes, Work Context, Work Content and 
Outcomes, and Labor Market Context. As stated in the 
report, it is not intended that information on all the com- 
ponents listed can or should be collected as part of a 
single job analysis instrument, or even as part of the 
job analysis program (APDOT 1993, p. 31). In particular, 
information on the labor market context and the attributes 
of workers are best collected through surveys or existing 
databases. For example, the association between worker 
aptitudes/interests and a particular job is best discovered 
through validation studies of aptitude tests, many of 
which have been done. 

The question then arises: Which variables can be effec- 
tively collected as part of the job analysis process and 


sO serve as sorting variables to define and distinguish 
separa; occupations? This question appears to have re- 
ceived relatively little attention in the DOT revision to 
date, but it is central to the definition of occupations 
of resources. In table 13 the variables identified in the 
APDOT Final Report are evaluated in terms of the fea- 
importance as input into the classification process. Table 
13 is located at the end of this section on recommenda- 
tions. 


Consider the societal goals identified in table 1 in select- 
ing variables. 

Priority rankings for public interest previously identi- 
fied in Table | as being supported by occupational classi- 
fication are shown in table 11. These rankings are based 
on the assessment of the research team preparing this 
report as well as priorities expressed by respondents from 
whom information was obtained. Tne most important pub- 
lic interests are identified as: helping individuals with 
barriers to employment obtain jobs, helping displaced 
workers become reemployed, identifying essentia! com- 
petencies needed for employment, and making optimal 
matches between jobs and workers. This was followed 
in importance by: identifying career advancement oppor- 
tunities for workers, helping students and workers make 
good career choices, providing current labor market infor- 
mation, making labor market projections, and integrating 
occupational data with other information about the work 
force. Following this in importance were public interests 
associated with historical, international and medical re- 
search. 

Information elements currently used, and proposed for 
future use, in classifying occupations are rated according 
to their feasibility and shown in relationship to the public 
interests they support in table 11. There is significant 
variation in the number and combinations of information 
elements needed to support different public interests. A 
broad array of information is needed to help individuals 
overcome barriers to employment or to make good 
matches between job seekers and job openings. In com- 
parison, relatively few information elements are needed 
to support research activities. All information elements 
provide support for more than one public interest, ranging 
from 2 interests supported by information about personal 
qualities required for jobs, to 8 interests supported by 
information identifying industries which use occupations, 
and 10 interests supported by making occupational infor- 
mation highly compatible with census and labor market 
data. The feasibility of providing information elements 
was ranked in three tiers: if it is already being (or could 
readily be) done in a satisfactory manner it was given 
a high feasibility rating, if methodologies appear available 
for generating the information it was given a medium 
feasibility rating, and the one case in which it appeared 


infeasible to develop a satisfactory data gathering meth- 
odology (personal qualities required for occupations) was 
given a low feasibility rating. 

By overlaying feasibility and priority rankings in table 
12, four principal clusters of information elements are 
created. These clusters offer a possible set of priorities 
for the future SOC. Since there are not any information 
elements that support only threshold priority public inter- 
ests (those elements supporting lower priorities such as 
research also support higher priorities such as helping 
displaced workers), and excluding the information ele- 
ment dealing with personal qualities needed for jobs be- 
cause of infeasibility, all other information elements fall 
into one of the four possible combinations created by 
high and medium feasibility and high and medium prior- 
ity. 


Table 11. Priority and feasibility of occupational elements 


The first cluster of occupational information elements 
that are both high priority and high feasibility should 
be the foundation of the future SOC. These include exist- 
skills and industries in which occupations are used, and 
new or revised information elements to identify edu- 
and certificates, as well as to enable linkage of occupa- 
tional information with census and labor market data. 

Most of the information elements in the second cluster 
that are medium priority but high feasibility (that is, 
can be done without great cost) are already part of the 
DOT. These should remain part of the new DOT/SOC 
and include: contextual information about work settings, 
extent to which occupations are subject to use as part 
time o¢ temporary labor, requirements fox physical capa- 
bilities and motor skills, and environmental conditions. 


Types of 
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Table 12. Occupetional information elements grouped by priority and feasibility 


HIGH PRIORITY 
« Persona! qualities needec for specific 


occupations 
bons 


medium prority, threshold feasibility 


* Crucial competencies needed to make appii- | « Occupation-specific skills (eg. tyres of me 
cants employer-ecceptabie in specific occupe- 


e Generic vocabulary for identifying skill contin- | « Concrete information about what is expenenced 
uums among different occupations. 
« Degree of autonomy and work variation in occu- 


HIGH PRIORITY/FEASIBAITY 


ing and analytic abilities, etc). 


« Generic vocabulary for describing the same « indusines in which occupations are used. 
specific skili in Gifferent settings. 


e Linkage of occupational information with offer 
Gata. 

e Educational requirements fw specific occupa- 
bons. 

e Diplomas. licenses and certificates required for 
specific occupations. 


and done in specific occupstions in terns of ac- 


pations * Extent to which occupations are intrinsic or ex- 
« Linkages between aptitudes, and interests. and trinsic 10 indusines. 
the requirements of specific occupations. e Requirements of occupations im terms of phys- 
e Census of occupations Dy indusiry. ‘Cal Capebilibes and motor skills. 
e Environmental conditions associated with occu- 
pations 
ty, msn feasibil hreshold priority, high feasibil 
THRESHOLD PRIORITY/FEASIBILITY HIGH FEASIBILITY 


The third cluster of high priority, medium feasibility 
elements includes two types of skill related information 
that are the subject of much discussion and interest: iden- 
tification of competencies required for specific occupa- 
tions and developing a generic skill vocabulary that can 
be used to identify those same skills in different occupa- 
tional settings. Inclusion of these information elements, 
particularly generic skill descriptions, is a major undertak- 
ing requiring significant funding to develop and carry 
out new information gathering methodologies. It is impor- 
tant to allocate the necessary resources vecause this infor- 
mation is essential for supporting critical public interests 
as well as for structuring the future DOT/SOC. 

The fourth cluster includes four information elements 
that are important but also require development of new 
information gathering methodologies. These include: ex- 
tending the capabilities of a generic skill vocabulary so 
as to enable identification of different skill levels within 
a common skill area, identifying the degree of autonomy 
and work variation in occupations, improving current ca- 
pabilities for linking aptitudes and interests with occupa- 
‘ions, and maintaining a census of occupations by indus- 
try. Each of these types of information supports important 
public interests in the work force. This information is 
needed for the future DOT/SOC but if a strategy of 
phased implementation is required, these information 
gathering efforts might be initiated after other efforts 
are underway. 

The information elements identified in table 11 include 
many similarities to the variables listed in the APDOT 
Content Model, as discussed in table 13. However, while 
the APDOT Content Model includes a range of potential 
variables with differing levels of significance and feasibil- 
ity, the information elements listed in table 11 are those 


we regard as most important and useful. As shown below, 
in table 11 (labeled A to I) all take the form of Worker 
Attributes in the terminology of the APDOT Content 
Model. The next set (items labelled J,K, and L) refer 
to the Work Context and the Work Content and Out- 
comes. The final group of three (N, O, and P) refer 
to the Labor Market Context. 


Occupational information APDOT content modei 
elements 


items 
(from table 11) (from table 13) 
A. Education 11, 10 
B. Diplomas etc. 8 
C. Competencies 2 
D. Occupations-specific 4,5 
skills/knowledge 
E. Generic skill descriptors 3, 21 
F. Skill continuums 9 
G. Personal qualities 6 
H. Physical capacities, 18 
motor skills 
I. Aptitudes and Interests 1,7 
J. Work activities, settings, 13, 14, 19, 
etc 20, 22-24 
K. Autonomy and work 16 
variation 
L. Part-time or temporary 1S 
labor 
M. Environmental condi- 17 
tions 
N. Industries using occupa- 12 
tions 


Occupational information APDOT content model 


elements items 
(from table 11) (from table 13) 
O. Census of occupations 12 
by industry 
P. Link census and labor 25-29 
market data 


e Use sound theoretical principles in selecting variables 
and rating schemes, incorporating state-of-the-art cog- 
nitive science, psychometri. testing and evaluation. 


The DOT variables were developed decades ago using 
available knowledge. Subsequently, the theoretical bases 
underlying some of the assumpticns inade in the DOT 
and similar rating systems have been tested and expanded, 
suggesting new ways of approaching the questions. 

Technological change has meant that machines’ repet- 
itive tasks are increasingly mechanized, so that cognitive 
tasks (monitoring, recognizing and diagnosing problems, 
solving problems, and so on) become ever more impor- 
tant. However, DOT job descriptions emphasize behavior 
rather than cognitive activities that underlie observable 
activities. Different occupations require different kinds 
of cognitive abilities, with different levels of ability or 
skill. It has been suggested that the theory and methodol- 
ogy of cognitive task analysis (CTA) can provide insight 
into the variables to be measured, and the measures to 
use. However, present CTA methodologies involve in- 
depth and micro-level analyses of a single task, usually 
for training purposes or machine duplication. The meth- 
odological limitations and the high cost of analysis when 
done correctly using a trained analyst mean that CTA 
as such is not appropriate for occupational classification. 
However, Cooke (1992) notes that **. . . the goals of 
the DOT do not seem to merit an in-depth analysis of 
the facts and rules underiying cach cognitive skill, but 
merely the knowledge that a specific cognitive skill is 
required for the job in question (p. 13).”’ 

This suggests that the body of knowledge associated 
with CTA may be used to identify broad cognitive skills 
that can be used to distinguish one job from another, 
such as attention or complex reasoning. 


© Consider demands for customized aggregations when 
selecting SOC descriptor items. 


No single system of clustering occupations into job 
families will suit all purposes. If the information is pro- 
vided in accessible databases, users will attempt to create 
their own hierarchies and clusters of job families based 
cm selected descriptor items. The clusters that are likely 
to be most commonly demanded should be considered. 
These may include, for example, attempts to replicate 
past systems to produce time-series data; aggregations 


that match international systems; and aggregations on the 
basis of formal education and training. 


Specific Problems in Defining and Measuring 
Central Variables 


Skills 


© Ensure that information elements included in a SOC 
database meet the major needs of workers seeking place- 
ment. Incorporate a wide range of skills-related informa- 
tion, including indicators of cognitive requirements, com- 
plexity, responsibility, training requirements, and specific 
hiring criteria. | 


Conceptions of Skill 


The practical problem of deciding how to classify occupa- 
tions leads to the difficult conceptual problems of defin- 
ing and evaluating skills. There is no straightforward, 
widely-agreed upon definition of skill. Attewell (1989) 
identifies four paradigms that underlie different concep- 
tions of skill: 


Positivist: Skill is ‘‘an attribute that is amenable to 
measurement . . . [that] has an objective quality inde- 
pendent of the observer’’ (p. 423); in practice, what 
is observed tends to be work tasks and behaviors, 
to which different levels of skill are ascribed; the high- 
est-level skills are cognitive. 


Anthropologicai: ** All human activity, even the most 
mundane, is quite complex’’ (p. 429); the most com- 
plex skills are those that have been internalized. 


Neo-Weberian: Skills are socially-constructed, and re- 
flect the ability of professional organizations and 
unions to control entry into an occupation and career 
ladders; this is related to the social status afforded 
an occupation. 


Marxian: Skills are related to control over work; in 
Capitalist societies, workers are progressively deskillec 
as managers design work processes that break down 
tasks into ever-simpler components. 


Occupational skills are distinct from certification and 
educational qualifications for jobs. Many reses chers 
using the DOT conflate these dimensions of work by 
using the General Educational Development (GED) and 
Specific Vocational Preparation (SVP) measures as prox- 
ies of occupational skills (as was done earlier in the 
case study of aerospace occupations). There is good rea- 
son for this, based on the assumption that time of training 
and education is correlated strongly with ski!l level. In 
reality the relationship between education and occupa- 
tional skills is by no means straightforward. Holding a 


bachelor’s degree may be a necessary hiring requirement 
for many jobs, but the courses taken by undergraduates 
may have no connection with the occupational skills that 
are developed on the job. Time-based measures of skill 
level SVP and GED are inadequate indicators of the 
substantive skills of an occupation, and which skills are 
transferable. The SOC system should reflect the barriers 
to employment and job mobility that are enforced by 
educational and training requirements of occupations 
should be included in the SOC to inform workers of 
typical hiring criteria and job ladders in different occupa- 
tions. 


© Review the measurements of skill and consider the 
relationship between actual and objective skill require- 
ments. 


In the current DOT, the measures of SVP and GED 
are presented as independent and relatively objective indi- 
cators of the real skill requirements of the occupation. 
use. 


1. GED measures refer to the knowledge and skills 
taught in school, but do not explicitly relate GED 
scores to any level of formal education. Non-DOT 
late GED levels into years of formal education, 
but these are not easily accessible to average users. 
There is a need for formal educational require- 
ments to be spelled out i) make the entry require- 
ments for jobs more understandable for users. 

2. There is a difference between the objective require- 
ments of an occupation in terms of reading, mathe- 
matical and reasoning skills, and the actual de- 
mands of employers for educational certification. 
In other words, a certain job may be performed 
acceptably by a worker with no more than an 
cighth grade education, but in the real-world oper- 
ation of the labor market, no applicant with less 


of the jobs in the USA in 1984 require a GED 
of 1 to 3, roughly equivalent to an eighth grade 
education or less. However, or’ 
employed population had cigh: years or less 


i 
oa 
oF 


schooling, indicating undcruse of qualified job ap- 

While it may be useful to researchers to trace 
changes in the objective knowledge requirements 
of occupations, workers need realistic information 
on the entry requirements for different occupations. 
In addition, it is doubtful whether job analysts 
knowledge requirements diverge from the actual 
requirements. For these reasons, a measure of ac- 
tual knowledge requirements, where these are con- 
sistently applied across an occupation, might be 
more useful and reliable than an attempted objec- 
tive measure. 

3. A simple analysis of the relationship between SVP 
rating and field of work suggests that SVP ratings 
across DOT divisions. Higher ratings (SVP=8) are 
applied to certain skilled and supervisory occupa- 
tions in some divisions (such as processing and 
structural fields) but lower ratings (SVP=7) are 
assigned to occupations in service divisions despite 
parently systematic downgrading of certain fields 
of work, which is not apparent to the average 


biliry. 


The issue of skill transferability is a central focus of 


with a taxonomy of work fields (revising the current 
DOT listing) to define those that share a common ‘‘de- 
vice model."’ The work fields would be characterized 
by the materials, tools, processes, and outcomes. Each 
occupation (SOC unit group) would be identified with 
a single work field. Core cognitive processes would be 
described using verbs appropriate to the work process 
in each work field. These phrases or Generalized Work 
Activities (GWA) would consist of a process-oriented 
verb (one manifestation of a core cognitive process) and 
a label (an object and/or process). It would be “‘a cog- 
nitively oriented activity statement tailor-made for a spe- 
cific SOC occupation’’ (Drewes, 1993, p. 29). Each SOC 
would have multiple GWA’s, including both occupation- 
ally specific GWA’s and SOC-general GWA's identified 
from current job analysis instruments such as the Position 
Analysis Questionnaire (PAQ). 

The GWA’s would be SOC occupational descriptors, 
equivalent to the task and duty statements in the current 
DOT, and would “‘function as linkage mediators in the 
determination of SOC occupational ability requirements"’ 
(Drewes 1993, p. 31). They could be used to opera- 
tionalize the concept of skill transferability so that skills 
could be transferred across occupations that share com- 
mon underlying cognitive requirements, and share over- 
rowers , ey led . 

Harvey (1992) also suggests a similar concept (Gener- 
alized Work Behaviors) of ‘‘moderate behavioral specific- 
ity, measured using a rating scale metric that is cross- 
job-relative and which allows meaningful level-based 
comparisons to be made between occupations’’ (p. 12). 
There is a strong conceptual advantage to developing 
a common profile of all GWB’s and a single GWB- 
rating instrument. It would also be the most cost-effective 
method. 

Although the concept of a generalizable measure of 
transferable skills is appealing, there are many problems 
in operationalizing it. As Drewes (1993) notes, the cog- 
nitive processes identified in the current literature are 
similar to the Relationship to Data element in the Worker 
Functions of the present DOT. But the cognitive proc- 
esses discussed do not include any that might apply to 
the Things function as a motor processing control activity 
rather than a cognitive process, and it too is excluded. 
Since social and physical/motor skills make up such a 
significant component of so many occupations, the exist- 
ing DOT worker functions should not be abandoned until 
a fully adequate alternative is available to take their place. 
The GWA’'s, as presently described, can only deal with 
one component of transferable skills. 


Authority. Much more research is needed into the various 
components of authority, responsibility, and autonomy. 
For example, we can distinguish between responsibility 


for human life (such as a child-care worker) and for 
valuable property (such as a machinist). As work is reor- 
ganized, some of the historically autonomous work fields 
(such as clerical work) are becoming subject to greater 
scrutiny and control (through, for example, keystroke 
monitoring), while historically structured work is in some 
cases becoming more autonomous (for example, team 
concept assembly). 

authority as an organizing principle, a closer examination 
made. At the most obvious, the category of professional 
and executive occupations reflects a classification deci- 
sion that distinguishes top-level executives from lower 
level supervisors. The SOC does explicitly separate out 
occupations on the basis of authority. The current SOC 
is based on the principle that “‘Supervisors should be 
identified separately from the workers they supervise 
wherever possible in keeping with the real structure of 
the world of work.’’ (Michigan OAFC, 1992: 7). The 
SOC places all supervisors in an exclusive major group 
sitions. A similar problem emerges with respect to help- 
ers. They are grouped with the occupations they are help- 
ing in the DOT, but grouped separately in the SOC. 


Work fields. Work fields are based on the type of work 
performed. Specifically, work fields can be distinguished 
by the technology and equipment used by workers, the 
object of the work (for example, making a product, pro- 
viding a service), and the specialized knowledge required 
for work. This is the least problematic dimension by 
they work with, and the end result of their work. The 
more difficult questions revolve around the skills em- 
ployed in the work process and issues of worker author- 
ity. 

Work fields shoul? not be confused with industry, al- 
though the industry context in many cares defines the 
work field. This is especially the case for specialized 
manufacturing occupations. For example, the work field 
of an serospace machinist is most strongly identified with 
the technology used and the product being made. How- 
ever, the work field of many occupations is best identified 
with the function performed and the technology used, 
rather than the outcome of the production process. Cleri- 
cal and sales workers, for example, are found in every 
industry. 


Recommendations on uses 


© Core recommendation three. Simplify the connection 
between occupational, labor market, social, and demo- 
graphic information by using the revised SOC unit group 
as the main occupational group. 


A potential strength of the SOC is its use im connecting 
the wealth of occupational information collected by job 
analysis with the employment statistics and demographic 
information collected through surveys and the Census. 
these data sources will have a synergistic effect in in- 
creasing the power of the information. 

Workers today face upheaval and dislocation as the 
economy restructures, and the prospect that technical ob- 
solescence may destroy their job. Moreover, institutions 
to support and guide them as they change jobs (internal 
job ladders, unions, and stable social networks) are no 
longer widely available. The need for high-quality occu- 
pational and labor market information is critical for work- 
ers forced to change jobs and possibly careers. 


© Collect occupational and labor market information 
using the same occupational classification system. Co- 
ordinate the occupational structure used in the OES and 
US Census of Industries and Occupations to generate 
a single set of occupations, obviating the need for cross- 
walks. 


The SOC should be the primary occupational classifica- 
tion system. There should be no need for crosswalks 
(that is, there should be one standard occupational classi- 
fication system, not two or three or more). Occupational 
information sh vld not be collected for one occupational 
classification level (for example, DOT) while labor mar- 
ket information is collected for another (for example, 


the SOC); it is very important to link occupational and 
labor market information directly through the same occu- 
pation groups. 


The excessive disaggregation of DOT occupations all 
but prevents their use in collecting labor market informa- 
tion. The OES and SOC groups are much more practical 
to use for ‘his purpose, because of cost feasibility and 
data reliability. Since most labor market information is 
collected by occupation at the OES level rather than 
the DOT level, there is no direct way to determine labor 
market trends and characteristics for DOT occupations 
(an exception to this generalization is state-level occupa- 
tional guides which are sometimes done for specific 
DOT's). Although the DOT titles within each OES group 
are known, the occupational information cousected with 
each DOT title cannot be linked directly with the infor- 
mation collected for the OES group. The DOT now al- 
lows great flexibility in grouping occupations on the basis 
of user-defined criteria; the future SOC/DOT should also 
enable linkages with labor market information to provide 
information, for example, about which occupations are 
the fastest growing, employ the most workers, or pay 
the highest wages in the community or region. 


© Contribute to public policy through research using oc- 
cupational information that is reliable, comprehensive, 


101 


consistent, clearly defined, amd compurable with other 


data sources. 


Research that contributes to public policy draws on 
occupational information. To meet the needs of reliable 
should be: 


Comprehensive, the coverage should include all occu- 
pations, 
Reliable, the data should be based on reliable meth- 
odology; 


Consistent, categories must be internally consistent, and 
there must be consistency to some extent in the aggre- 
gation; 


Clearly defined, the meaning of categories and informa- 
tion elements must be clear, and 


Comparable with other datc sources, the most impor- 
tant aspect is probably comparability with social and 
demographic information in the U.S. Census, but com- 
parability with information from other countries is also 
valuable. 


© Incorporate recent developments in geographic infor- 
mation collection, management, and analysis in the form 
of GIS. 


Geographic Information System ‘~ ui generic 
name for a computer system whic ~esates statistical 
and spatial analysis. It covers the computer software, 
databases, and hardware that allow spatial information 
to be organized, manipulated, analyzed and mapped. GIS 
is more powerful than related computer functions such 
as computer-aided design (CAD), since it has the poten- 
tial to inter-relate and analyze data in both spatial and 
numerical form. The data input can be in numerical or 
graphic format, and the output can be generated as print- 
out, maps or other graphic displays. Typically, a GIS 
will be able to deal with large data sets including many 
different characteristics relating to a common spatial area, 
and present the results in a range of cartographic alter- 
natives. The activities mad< possible by a GIS include 


The central elements used in a GIS operation are the 
spatial information or coverages, and the attribute tables, 
or database. The two are connected by a variable that 
links a numerical code (such as the number of a census 


There are at least twe existing sources of labor market 
information with a spatial componeit which could use- 
fully be related and analyzed by a GIS. The first is 
information on existing and potential workers, by place 
of residence or place of work; the second is information 
on jobs, by site of work. Sources such as the U.S. Census 
of Population provide tabulations at the census-tract level 
on residential population characteristics such as education, 
employment status, etc. Some tabulations on worker pop- 
ulation characteristics such as wages and broad occupa- 
tion are also available at a fine level (one or two census 
tracts) in data files from the Census Bureau. The Public 
Use Microdata Sample (PUMS) of the Population Census 
provides a sample of individual cases for independent 
tabulation for large spatial areas (metropolitan region or 
larger). Local agencies (such as employment services, 
unemployment offices) that collect data on workers or 
job-seekers can organize their data by spatial unit such 
as residence in zip code area. 

Information on jobs at a fine geographic scale (for 
example, zip code) is also available, although confiden- 
tiality concerns often restrict the collection and publica- 
tion of this data. More commonly, information is pre- 
sented in larger spatial units such as the county or city. 
Useful sources of job information include the OES and 
the labor market surveys conducted by state public em- 
ployment services. Since digitized coverages already exist 
of census tracts (U.S. Bureau of Census GBF/DIME and 
TIGER/Line files), postal zip codes, and most city and 
county boundaries, it would be relatively easy to organize 
and link job and worker information using the common 
spatial variables they share. Employment-by-establishment 
data are also collected and integrated geographically by 
connecting Unemployment Insurance data by firm with 
DiME-type files and allocating employment to actual cen- 
sus tracts. 

A spatial analysis of labor market information would 
be of interest to individual job-seekers (who need to 
identify where the jobs are as well as identifying an 
individual job), as well as of some utility for employers, 
and would be especially useful for public policy and 


planning. For example, commuting may be reduced if 
firms use more precise information «bout the residential 


location of their desired labor pool in making siting deci- 
sions, and job training services could be located at maxi- 
mum benefit in the areas that are identified as having 
the greatest need. 

Since the collection and release of labor market and 
population information are often subject to concems about 
privacy, it is likely that level of detail in occupational 
information will be related to th: geographical scale. At 
finer spatial scales, less detailed information will be avai!- 
ane ae oe oe 

is given, it will typically be for a self-selected sample 
such as workseekers. So, for example, at the census tract 
level we can expect to use very broad occupational cat- 
egories. Some examples of the kinds of questions thai 
may be addressed by a GIS analysis using a fine geo- 
graphic scale and breadly-defined labor market informa- 
tion are given below, using data that is either already 
available or could easily be collected. 


e Where do the most highly educated members of the 
city’s labor force live? 


(Use census information on the percentage of adults with 
a college education in the residential population of each 
census tract; display in map form.) 


¢ How .nany self-employed individuals live within 10 
miles of a certain site? 


(Use the variable ‘‘self-employed"’ in census data; iden- 
tify each census tract within 10 miles of given census 
tract; sum the total.) 


e What parts of the city have a high residential popu- 
lation of young high school graduates and a low share 
of entry-level positions? 


(Generate a map by census tract of the share of young 
high school graduates using education and age variables; 
generate a map by zip code of entry level job opening 
based on an application of a given occupational structure 
to the known industrial composition of each zip code; 
overlay maps and identify areas of high concentration 
in each.) 

At a larger geographic scale, more detailed occupa- 
tional information could be brought to bear, as shown 
in the sample questions below. 
© Where in the USA are registered nurses most highly 
concentrated? 

(Generate a map of all counties in the United States 


showing the percentage of a given occupation (registered 
nurse) in the local workforce.) 


e Winch counties show the greatest disparity between 
the estimated number of jobs as bank tellers and the 
number of workers with experience or training in thai 


GIS is a potentially valuable tool in labor marke: anai- 


understanding and presentation © »* rmation. However, 
the power of analysis depen. i© « sreat degree on the 
ability to inter-relate diffe sources of data through 

f *he occupational classi- 


GIS applications, it is essential that the opportunities for 
linking occupational informatioa from a number of 
sources be maximized. The following three recommenda- 
tions discuss some guidelines that will help achieve this 
end. 


© Ensure that occupational ciassifications used in the 
worker-based information sources (such as population 
census) match (as much as possible) the job-based 
sources (such as data from firms). 


aggregations of occupations into job families should 
match where possible. 


© Design aggregation of occupations into broad ciusters 
(which will be relied upon where occupational daia must 
be aggregated to protect confidentiality in fine geo- 
graphic scales) to meet the needs of all users. 


It is important to design the future SOC/DOT classi- 
fication structure to achieve maximum homogeneity of 
critical variables at all levels of aggregation. In restructur- 
ing the DOT/SOC consideration should be given to pro- 
viding the basis for altemative groupings if a single hier- 
archy is insufficient. This will ensure that census and 
labor market data can usefully be merged with key occu- 
pational variables, even if the data must be highly aggre- 
gated because of confidentiality considerations. 


© Consider current sources of worker or job data with 
spatial information as potential component: of a future 
labor market database forming part of a GIS analysis. 


For example, information collected through unemploy- 
ment imsurance contributions, Social Security payments, 
post-secondary education and certification, immigrant 
work permits, and so on may all be coded with spatial 
information and used in analysis. 


© Integrate wage and claims data showing earnings and 
employment histories of workers with job service occupa- 
previous and placement occupations of individuals receiv- 
ing public employment services. 


Policy-relevant issues about which this will provide 
information include the following: 


© Career transition paths, 
® Outcomes for displaced workers, 
0 ete ee 
e Earnings patterns in specific occupations, 
e Worker attributes associated with obtaining employ- 
ment in specific occupations, 
e Worker attributes associated with retaining employment 
ir. specific occupations, 
. Worker attributes associated with upward mobility, 


Occupaticnal distribution of unemployed workers and 
ratios of employed to unemployed workers in each occu- 
pation. 
© Integrate cccupational matrices, jobs listed 
public employment service axd ES—202 data. 
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job placement and research. This will result in an inte- 
grated classific2iion system with significantly fewer occu- 
pations than the current DOT. The DOT is impractical 
to use for job placement, as it is difficult to find worker- 
job matches on the basis of DOT titles, and the informa- 
tion elements included in the DOT titles are not designed 
to match occupations in different industries on the basis 
of skills transferability and hiring criteria. Moreover, 


labor market and social information is usually collected 
for SOC or OES occupation groups which are aggregates 
of DOT titles, but do not contain occupational informa- 
tion elements. The ability to link occupational and labor 
market information at different geographical levels is es- 
pecially important to support workers, employers, job 
service officials, and policy makers in building high- 
wage, high-sxill jobs in an evolving economy. 


Table 13. Evaluation of variables in content model proposed in APDOT final report 


Name of Variable Comments 


Worker attributes e Distrguish between (a) those aftributes or skills requirec Dy employers. and (b) those attributes or skills that 
are possessed Dy the individual (see Wootten 1993 p 9) 

1 Apttudes anc abilihes © Indwidua! attribute 

e Not appropriate as a sorting variable. may be included as supplementary 

e Not feasibie to collect Guring job analysis. Some information may be gathered from results of validity testing of 

aptitude tests such as GATB 

Low priority in allocation of funds 

Achievement attribute 

Not useful as sorting variables to Grstinguish among occupations. since refers to fundamenta! abies required 

to @ Certain extent in almost ali jobs. May be useful to identify jobs with very low educational requirements. 

helpful in placing workers with Gevelopmenta! disabilities. Survey of DOT users (Westal. 1993) revealed support 

for inclusion. Specification of the minimum requirements for a range c’ entry-level jobs may be an important 

contribution to educational reform, as promoted by SCANS 

Feasibie to coliect during job analysis. Measure by GED or by competencies’ identified by SCANS 

Achvevement attribute 

Not appropriate as sorting variabie 

Useful in Geterruning skill transferability anc mobility prospects 

Feasible to collect Guring job analysis More research needed into ways of specifying skilis Some potential in 

Generalized Work Actwites 

Achieve nent attribute 

Useful as a sorting variabie for fine distinctions among similar occupations 

Useful oformation for cb-soekers 

Feasibie to coliect during job analysis 

Achievement attribute 

Usefu' as a sorting variable for fine distinctions among similar occupations 

Usefu information for job-seekers 

Feas die to collect during jo’ analysis. Cystinction between #4 and #5 is not always Clear 

indi dual attribute 

Not appropriate as @ sorting variable, may be included as supplementary information 

Not ‘easible nor appropriate to collect Guring job analysis, issues of intrusiveness and validity arise Some in- 

formation may be gathered from results of validity testing of aptitude tests such as GATB 

Low priority in allocation of funds 

Individual attribute 

Not appropriate as a sorting variable, may be included as supplementary information 

Not feasible or appropriate to collect during job analysis. Sore information may be gathered from results of va- 

lidity testing of aptitude tests such as GATB 

Low priority in allocation of funds 

e Achievement attribute 

Useful sorting variable for professional and skilled technica! occupations. May be useful as a sorting variable to 

make fine distinctions among related lower-skill occupations 

Essential information for users in job matching and vocational Counseling 

Feasible to collect Guring job analysis 

Achievement attribute 

Distinguish between (2) amount of work experience in specified fieids/occupations required to quality for an 

occupation, and (b) average years of work experience in present occupation by workers 

e Required work experience, when combined with training time and education, is a useful sorting variable of 

broad skill level 

Detail on specific required work experience for individual! Occupations is appropriate as a supplementary ver- 

abie This information is useful for workers to indicate career ladders Data on average years of work exper- 

ence by job holders is useful indicator of Career paths 

e Feasible to collect required work experience Guring job analysis, including surveys 

¢ Feasible to collect information on average years of work experience from Census 

e Acrevement attribute 

e Distinguish between (a) forma! educational requirements for occupation and (b) average education actweved 
by workers in an occupation 


2 Workplace basic skills 


3 Cross-functiona! skills 


4 Occupation-specific skills 


5 Occupation-specific knowledge 


6 Persona! qualities 


~~ 


interests 


8 Licensure/certification 


9 Work expenence 


10 Forma! education 


Table 13. Evaluation of variables in conte=t modei proposed in APDOT final report—Continued 


Name of Varmbie 1 Comments 


« Essenna! information for workers. if labor merkel practices mvoOlve "equing lower or hgner educatonal fevels 

« Required education s useful as 2 sorting varebie Actual average education may De mcluded as a supple 
memary vanabie 

e Feasibie to collect mformation on formal requirements m job analysis. mcluding surveys Reconsider use of 
GED 2s measure. maybe supplement! wath 2a measure Gwectly reiatec to siandard educational levels (for exam 
pie. mgn school Gipioma) 

° Feasible to collect data on actual educational actwevernents by occupaton from Census 

11. Formal traming ° Achevemnent attribute 

* Useful as @ sorting vanabie 

e Feasibie to collect during 0D analyss. mcluding Surveys 

e Current measure of SVP (6m months and years of traming ime) s appropnate. anc smouid no! be altered to mc 
cate "ours of required tramwng (reponed m Westat 1993) without widespreac consensus 

e SVP rating measure should be more consistently applec than in the current DOT (see appenc«). These var:- 
abies should complement. Dut not be used as 2 Substitute for. he skill-eiatec variables $2-#5. as well as 88 

Otner e Ski measures should be re-evaluated anc revised The skill measures usec as sorting vanabies for he DOT 
anc tne SOC may conta Gifferert levels of deta! 

e The range of ski measures should include @ common measure of Droad skill such as years of schooling or 


Useful information for workers 

Usetul as a supplementary variable Measures should incorporate all recent developments in contingent labor 

prachces. Such @S COM TNSSION. Dart-time., internship. Contract. on-call arrangements, home-work. etc 

16. Work systervjob design e Supervisory authority Ss an essential sorting variable Related aspects such as responsibility for life or property. 
and Cegree of aulonomy and contro! over work should also be addressed 

e Other aspects are not useful as sorting variables Need more research anc consensus on importance before 
resources are allocated 10 mciude them in database as supplementary variadies Consider incorporating a 
measure of non-physical aspects of working conditions to supplement #17 To include. for example high-stress 
emotional/socia! Gemancds Such as caring for dying peopie 

e Feasible to collect information on supervisory authority Guring job analysis New measures of management 
tunchons should be developec Draw on Relationship to People worker function in existing DOT 

17. Physica! working conditions e Usetul as sorting vanabie m highly simplified form eg occupation does or does not involve significant expo- 

sure to unpleasant anc hazardous Conditions 

More detailed information can be included as supplementary variabies 

© Feasible to collect data Guring )Ob analysis 

Some items (such as exposure to cold) are seldom used, and may be cropped items rated should be 

changed to reflect new conditions at work eg greater afiention to exposure to hazardous chemicals. Gan- 

Qerous work processes iNduCINg repetitive stress syndromes. emotional stress-related Conditions. 


College 
Work context 
12. industry e Make 2 crstinction between work field anc mdustry Work feild s defined by he Materals. aciwies products. 
and processes. and in some cases ss closely relaled to mdusiry. Dul not akvays ft may be used as a sorting 
variabie 
4 e industry refers to the industries 7 which a particular occupation ss to be found. mdicated by SIC category 
Some occupations found im ali imdusines 
Useful for workseekers 
e Work fieic useful as 2 Mayor sorting variable. industry useful for fine Cistnctons 
e Feasible to collect information on work field and some imformaton on mdustry Guring OD analyss. mciuding 
surveys 
e Feasible to collect specific mformation on numbers. proportion of occupations by imoustry from OES anc Cen- 
sus Data cm Gistribution of OCCUPStIONS Dy MduStry should be pert of regularly updated database associated 
with DOT/SOC system 
13. Organizational structure e Not approprate as a sorting variabie 
* May be useful as supplementary variabDie neecs Tore research mio Content and rating methods 
@ Low pnority for funds 
14 Organizational culture e Not aporopnate as a sorting variabie 
e May be useful as supplementary variabie. needs More research mio content anc rating methods 
© Low priority for funds 
15. Terms and conditions e No! appropriate as a sorting varnabie 
. 
. 


18. Physical. sensory. perceptual 
and cognitive demands e Usetul as @ sorting variable 

e The existing DOT Gata s an essential resource tor placement for people with disabilities. Useful in conjunction 
with skill Gata to Wentify job Mobility options 

¢ Feasible to collect during ;0b analysis. Use cognitive task analysis to identity central cognitive demands. for ex- 


ample atientiveness 
19 Machwnes. tools and 
equipment used e Useful as a sorting variable. especially for manutacturing jobs 
¢ Usetul information for workers as part of ientitying transterabie skills 
e Feasible to collect during job analysis 
20 Pertormance standards _] © Not usetul as @ sorting variable 
e Low importance for workers 
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Table 13. Evaluation of variabies in content model proposed in APDOT fina report—Continued 


Name of Vaniabie Comments 
e Neec wider Consensus on importance and rating measures before resources are allocated to information col- 
lection. 
© Low priority for funding. 
Work content and outcomes e Together with skilis-reiated variables and work authority. hese vanabies are important sorting variabies. defin- 
21. Generalized work activites _ | © Useful 2s sorting variable. 


« Should be related to measures of cross-lunctional skills. 
e Feasible to collect Guring job analysis. Some probiems in Gefirung tasks a! appropriate leve4 of specificity 


22. Duties/ tasks periormed _. e Useful as sorting vanabie 
e Feasible to collect Guning job analysis. 
23 Services rendered _| ¢ Useful as sorting variable. 
* Feasibie to collect Guning job analysis. 
24. Products produced . | © Useful as sorting variable. 
e Feasible to collect Guring job analysis. 
Labor market context | © None of these variables are appropriate for use @s sorting variables. excep! used to Check thal occupations 


e Useful part of Catabase. 


defined are viable size However, mos! are essential components of a regularly updated Gatabase linked to the 
e Essentia! Wart of regularly updated Gatabase associated with DOT/SOC 
« Feasibie to omliect Mrough OES and related surveys 
« Essential part of regularly updated Gatabase associeted with DOT/SOC 
* Feasible to collect trough OES and relate surveys. 
¢ Essential part of regularly updated database associated with DOT/SOC 
e Feasibie to colieci through existing surveys 


¢ Feasible to collect through industry surveys organized by occupation 

e Refer to geographic location of occupations. Location of occupations within organizabon is more appropriately 
included under work syste ryjob design 

e Geographic information on distribution of occupations is useful to job-seekers 

¢ Feasible to collect loca! labor market data from OES surveys. 


implementation 


The quality of the new SOC system depends upon 
comprehensive, scientific data collection and analysis, 
constant maintenance and revision, and widespread dis- 
semination and use. Each of these goals should be fol- 
lowed to justify the time and effort involved in restructur- 
ing the SOC. No matter how rigorous and conceptually- 
sound the classifications principles, choice of variables, 
and system structure, the quality of the system depends 
upon the data collection methodology, which should be 
based on sectorally- and geographically-representative 
samples of establishments. The system must be regularly 
maintained and updated in order to be of value to users, 
who need up-to-date information on occupations and 
should be widely publicized and distributed. The wide- 
spread use of the SOC will provide the added 1 
of building broad public support for maintaining and re- 
vising a high-quality system. 


Data collection 


© Collect occupational information through a combina- 
tion of surveys, interviews, job observation, and research. 


- 


Written surveys should be the primary method of col- 
lecting occupational information for the new DOT/SOC. 
The surveys should be comprehensive, and ask for de- 
tailed information about job content and context. Surveys 
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should be sent to a sample of establishments which is 
sectorally and geographically representative. This accords 
with recommendations made by the APDOT Interim Re- 
port and other consultants providing feedback on revising 
the DOT/SOC. 

Surveys should not be relied on completely, however. 
Interviews and on-site job evaluations should be con- 
ducted in order to flesh out the quality of occupational 
information, and to obtain information which may not 
be covered sufficiently by surveys, including how one 
job fits into a production process, the organizational con- 
text of work, and assessments of skill which require 
direct observation and worker interviews. 

If the new DOT/SOC is implemented and used as 
the sole occupational classification system, this will con- 
tribute to the stock of occupational information through 
data collection and research by academics, government 
research departments at all levels, employers, unions, and 
other existing and new users of the DOT/SOC. Databases 
can be generated through official information gathering 
channels, for example, through Unemployment Insurance 
records, Employment Service offices, and other systems 
which record personal information. Information gathered 
in this way, outside the Department of Labor's occupa 
tional data collection projects, should be used regularly 
to maintain and revise the occupational database. 


© Design a sampling methodology for the new SOC that 
corrects the sampling biases of the DOT. Base the sample 


design on the sectoral and geographical distribution of 


The DOT is top-heavy with manufacturing titles, which 
comprise 67 percent of all DOT titles. Five manufacturing 
specializations together account for almost 1 in 4 DOT 
titles (2,928). This is a consequence of basing the classi- 
fication system on tasks, and the dominance of mass 
developed in the 1930's and 1940's. Job analyses for 
the DOT reflected the fragmentation of tasks in manufac- 
turing corporations, down to the precise machinery and 
performed on different materials, components, and prod- 
ucts. Revisions of the DOT, including the fourth edition, 
used the previous DOT as a sampling frame, reproducing 
the manufacturing bias of DOT and giving insufficient 
attention to the changing occupational structure, in which 
non-manufacturing occupations now employ 3 in 4 work- 
ers. 
The distribution of DOT titles is biased towards low- 
skill occupations (See tables 16-19 im the Appendix). 
Forty-two percent of DOT titles (5,333) are low-skill 
occupations with an SVP of 3 or less (requiring no more 
than 3 months of vocational preparation). It is difficult 
to justify covering low-skill jobs in such detail, particu- 
larly in manufacturing, where jobs are evolving through 
processes of organizational and labor market restructuring. 
Such detailed coverage of low-skill manufacturing occu- 
pations serves little purpose for worker-job matching or 
career counseling, which should be oriented tcwards skills 
development and transfer. 

To confront these problems, the SOC should be based 
on scientific samples which cover the diversity of occupa- 
tional specializations without overemphasizing one sector. 
Part of the problem will be resolved by using a classifica- 
tion system based on skill levels and work fields, which 
should aggregate numerous occupations which are distin- 
guished in the current system by idiosyncratic tasks (for 
example, on this basis the 70-odd sewing machine operat- 
ing and tending occupations could be reduced to one, 
or a few, SOC groups). In the service industries, special 
attention needs to be given to the explosion of occupa- 
tions related to information technology and health care, 
among other services. (The Fourth Edition of the DOT 
includes only 21 DOT titles in the Computer Related 
Occupations division, compared to 844 DOT titles in 
the Food and Tobacco Processing Occupations division.) 

In addition, the sampling design should be geographi- 
cally-based. According to the NRC report, job analyses 
were assigned to Occupational Analysis Field Centers 
on the basis of proximity to industries; as one staffer 
reported, it ‘‘made sense’’ to assign wood furniture and 
textiles to the North Carolina office. This leads to a 
problem of geographical bias: the erroneous assumption 
is made that there are no significant regional differences 


job 


: 


e 


ce 


B 


ii 


of an occupation, without defining highly specific tasks. 
© Collect “‘local’’ labor market information for worker- 
matching and occupational and labor market re- 
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pational outlooks should be published on a consistent 
basis. 


Useable occupa*ional data has been collected through 
inclusion of occupsiional information questions in the 
censuses of population and housing in Australia, Japan, 
and Great F ritain. This suggests that it is possible to 
collect occupational data for inclusion in a dictionary- 
type system from census data. While reference has been 
made to problems of accuracy in self-assessment data, 
good statistical procedures, careful and knowledgeable ed- 
iting by well-traired staff, a continuing sample (such 
as the Current Population Survey conducted by the Uni- 
versity of Michigan), and a computer-aided editing and 
coding system could provide a valid base for determining 
proportionate amounts of the individual occupations in- 
cluded in each SOC cluster. These figures, made available 
for the first time, would provide in turn a base for elimi- 
nation of those titles too imsignificant to be included 
in the DOT. These data would also permit a reconciliation 
of supply and demand since data could be made available 
on the occupations held by both the employed and the 
unemployed. Such data could also be obtained on a geo- 
graphical basis, by gender, age, ethnicity, and other social 
characteristics. 


© Reduce the number of DOT titles by performing a 
computerized analysis of DOT occupational descriptions 
and ratings to identify titles to be merged. 


Comparisons by like, exact, or parallel key words refer- 
ring to tasks, object of work performed, materials used, 
skills needed, industrial attachment, machines involved, 
and other aspects of job definitions could be made 
through a computer program designed to find such 
similarities, somewhat in the order of the job match pro- 
grams now in use in some employment service offices. 
The compared and matched definitions could be analyzed 
for major discrepancies, and the resultant like ones rolled 
into a merged occupation. Differences, if significant, 
could be noted in the definition. 


Most Common Kinds of Users and Fields 
of Use for DOT/SOC 


State Employment Service Offices. 

Schools (at all levels, and both private and public). 

Private for-profit businesses (personnel departments, 
human resources departments, wage and hour depart- 
ments). 

Non-profit departments (primarily dealing with voca- 
tional and career counseling). 

Libraries (public and research-related; school). 

Social Security Offices. 

Law Offices (especially those dealing with immigration 
law and labor certification). 

Physicians (especially those who act as expert wil- 
nesses in cases of injury and accident). 

Unemployment Rehabilitations Agency staff. 


Unions. 

Bureau of Apprenticeship Standards Field Offices. 

Vocational and Technical Schools. 

Work-training and Work-fare Organizations. 

Teachers/researchers (especially in sociology, econom- 
ics, psychology). 

Veterans Administration. 

State Unemployment and Disability Offices. 


Investigation could be made of entries with the same 
titles differentiated only by Roman numerals, and each 
with a different code number. Examples include Milling 
Machine Set-Up Operator I and Milling Machine Set- 
Up Operator Il. Another area of investigation would in- 
clude occupations with the exact titles, differentiated only 
by industry or materials on which work is performed. 
Analysis of work performed im some instances shows 
great similarity. Amalgamation or “‘collapsing’’ of some 
similar tasks or of assembly-line operations could reduce 
the number of individual occupational titles and codes 
without losing necessary information for training, recruit- 
ment, or referral purposes. A worker capable of perform- 
ing one of the connected assembly-line operations could 
be transferred to other closely related activities with little 
additional training or problems of adaption. 


Most Common Uses for DOT/SOC 
information 


Career and Vocational Counseling. 

Library reference. 

Vocational rehabilitation counseling and determinations 
of work/job potential by disability constraints. 

Job Development. 

Job Placement, including selection, recruitment and re- 
ferral. 

Personnel management operations, particularly in the 
areas of recruitment, selection, wage determinations, 
ratings, and promotions. 

Curriculum development and training programs content. 

Vocational Choice assistance. 

Labor market Information reports. 

Apprenticeship programs. 

Unions: job descriptions, wage determinations. 

Social, economic and psychological research. 

Foreign labor certification. 

Labor force projections: employment by industry and 
occupation. 


Developing a database 


© Emphasize the potential (or ‘‘should-be’’) user of the 
DOT/SOC system as well as those who are actual or 
typical users. 


Surveys on the uses of the DOT have tended to focus 
on existing users, determined by obtaining a list of buyers 
of the publication. Users are frequently mandated by law 
or rules to apply the DOT/SOC data and drsign to their 
on the ‘already converted” may be misplaced. One occu- 
pational expert has noted that users “‘often can’t tell 
you what they want or need—they rely on advice from 
tion is also a function of who is expected to pay for 
the information’’ (Stevens, 1991: 2-3). The accompany- 
ing text boxes present a partial list of the most common 
users and uses of the DOT/SOC system. 


© Design a data base that is comprehensive and acces- 
sible. 


In order to provide the information and statistics need- 
ed by current and prospective users, it will be necessary 
to design, construct and maintain a data base and an 
accessibility system which will include prepared menus 
enabling the average users to extract, manipulate, and 
format the data as needed. The output should be of bene- 
fit and interest to a wide variety of users, including 
those who assist workers and job-seekers as well as re- 
searchers. 

The list of materials which should make up the occupa- 
tional information data base should be considered open- 
ended, with new subjects added when determined as es- 
sential, useful and acceptable, and with existing subjects 
eliminated when obsolete. While some users will not 
have ready access to the computer facilities to make 
full use of the database, it is essential that computeriza- 
tion of the information be given a high priority and 
be fully funded. The items suggested for inclusion on 
the data base are listed in Table 14. 


System maintenance and support institutions 


© Update and revise the SOC on a regular basis, in 
order to maintain its currency and usefulness to workers, 
career planners, researchers, and policy makers. 


The new SOC will be useful to users only insofar 
as the information included in it is reliable and up-to- 
date. Obsolescence of DOT titles and occupational infor- 
mation is one of the major problems identified with the 
existing DOT/SOC. There are several reasons for this, 
which have been discussed elecwhere. If all users of 
national occupational data were served by a single, uni- 
eS ES Ce ee. Sen Seas ae 
sence and soviclen would Waly be enssusnged ty eon 
who depended on the system for current information. 
Linking occupational and labor market information would 
help ensure that data coilection efforts in both spheres 
proceeded concurrently, provided that the benefits of di- 


rectly relating the wealth of labor market information 
with occupational iuicrmation were established as a main 
goal of the system. 

Table 14. Contents of DOT/SOC database 


Core information * Complete revised SOC « Complete DOT 
Date sorted by « Crosswek between DOT/SOC occupations 
occupebon and ose used ™ he muiltary. 


« Wage information by occupation hy area. 
« Gender mx and efnc composition of occu 


¢ Guides for use by Soca! Security personne! to 
help in referral to jobs oF traimwng. and to assis! 
i Gecision making for disabled clarnants 

e Guide to use in application of the 


¢ Guides to Affirmative Acton poloies related to 
specific areas: 

¢ Guide to rights of people with disabilities. in- 
Cluding requirements for reasonable accom- 


. Dwectory of government and privale agencies 
labor market, employment, unemployment and 


Dissemination and publicity 


© Incorporate more user-friendly methods of data presen- 
tation. 


If data could be presented in more user-friendly forms, 
made widely available and at reasonable cost, end use 
would undoubtedly increase. Suggestions for more user- 
friendly and more feasible and practical methods of infor- 
mation dissemination include: 


1. Customized reports, tables, briefs tailored to indi- 
vidual needs. 


2. Computer libraries containing occupational briefs 
or detailed occupational and job desctiptions in- 
cluding full worker traits data, wage information, 
industry attachment, mobility patterns, and employ- 
ability assessment. 


3. Computer tutoring systems to teach users how ™~ 
find and retrieve information in specific formats. 


Such relatively simple solutions to packaging and using 
occupational data do not touch on the greater pr~biems: 
the availability of time, money, and qualified staff to 
obtain and maintain the data, and the requirement for 
constant updating and validating of the data. 


¢ Develop a new approach to publicizing and marketing 
the revised SOC. 


The SOC is certainly not as well-known nor as widely 
used as the DOT. Obviously a different approach is re- 


set of orders which is filled automatically. 
For example, copies are bought for and sent to all State 
Employment Service offices and to other agencies which 
should be using the publication. 

In order to develop an ef tive and broad-based pub- 
licity strategy which will encourage interest in and espe- 
cially use of the SOC, a first step would be to include 
in the budget for revising the system sufficient funding 
for a professional advertising and marketing program. 

Suggestions for inclusion in such a program are: 


Advertisements placed in trade journals and other publica- 
tions directed towards: 


Vocational Educators 

Counseling Interviewers—schooi rehabilitation, 
career, etc. 

Personnel administrators 

Lawyers and Physicians 

Educators at all levels 

Libraries, College and university; public libraries. 


These advertisements should be prepared by profes- 
sional copy writers and offer stimulating descriptions of 
the SOC and its uses, as well as information about the 
media in which it is offered (hard copy, computer tapes). 
The publicity campaign should include television adver- 
tisements, which might be available for free as public 
service announcements, newspaper stories; and references 
in speeches, especially by staff of the Department of 
Labor and other involved agencies. Notice should be 
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given of the availability of instructional materials, training 
programs to be offered im the local area, user manuals, 
trsing placards should be devised and distributed to librar- 
ies, schools at all leveis, employer groups, unions, voca- 
and post offices. 

Individuals in each state should be trained to serve 
as master trainers in the use of the SOC and related 
materials. And a customer-service representative should 
be available, preferably on a toll-free number, to take 
orders for the SOC, describe its contents and uses, refer 
potential users to related materials, and provide technical 
assistance in answering questions from users. 


Tabie 15. Summary of ali recommendations by clessification 
issues 


Recommendations Related to Choosing Vanabies 

« Distinguish between sorting vanebies (to be used = Gefining occupe- 
trons) end supplementary vanabies (0 be par of a databese) for both 
the DOT tities anc the SOC basic urvis 

« Consider the soceta! gosis dented wm Table 1 (in Par A) nm selecting 
vanabies 

¢ In Choosing variables. incorporate the criticisms and suggestions gen 
erated by he various critical rewews of the occupatore! classification 
System mm recent years 

e Use sound theoretical principles m electing varabies anc rating 
schemes. incorporating the lates! work in cognitive scence. psycho- 

* Consider Gemands for customized aggregations when selecting SOC 
Gescniptor tems 

e Ensure that information elements included in a SOC databese eet the 
major needs of workers svek.ng placement incorporate @ wide range of 
skilis-related information including imdicetors of Cagriive requirements. 
tena 

« Review the measurements of skill and Consider the relationstwp between 
actual and oMective skill requirements 

e include measures of occupation specific and transterabie skills in the 
sorting variables for the DOT and the SOC. Ensure that the SOC basic 
occupational units Contain information elements that facitate skill trans- 
ferabulity 


Recommendations Related to Detirung Occupations 

¢ Define the SOC basic occupational unit (unit group) by specific vari- 
ables (Gescriptor items) rather than only in terms of its component DOT 
htles 

e Reduce the number of DOT titles by performing a computs\zed analy- 
sis of DOT occupational descriptions and ratings to identity bes to be 
merged 

¢ Set the broad parameters for the total number of SOC unit groups with 
reference to the data needs and data collection capacities of the Cen- 
sus Bureau and the OES Consider aiso the total numer of categories 
in (SCO-88 and the Canadian systems 

¢ Base the definitions of occupations on consister: principles 

« Use @ combination of broad skill levels. authority, and work fieids to 
construct @ matrix of occupations 

e Use census data on employment levels by occupation to select redun- 
dant and obsolete DOT titles for elimination 


Recommendations Reisted to Aggregating Occupations 

e Design aggregation of occupations into broad clusters (which will be re- 
hed upon where occupational data mus! be aggregated to protect con- 
fidentality at fine geographic scales) to meet the needs of al uses 


Table 15. Surnmary of ali recommendations by ciessifk-ation 
issves—Co tinued 


Recommendations Related to Developing a Database 

* Collect occupational and labor market imiormation using the same occu- 
used m the OES anc US Census of ousines and Occupations ip ger 
erate 2 singie set of occupations, obwieiing the need for crosswalks. 

« Contribute t© public policy Trough research using occupational infor- 
maton that s rekebi. compremensive. consistent. Clearly defined. and 
comperabie wih oer Gala sources. 

e incorporate recent Gevelopments m geograpfuc imformaon collection, 
management. anc analysis m the form of GIS 

e Make full use of opportunites for linkung occupational information trom a 
number of sou"ces 

e Ensure hat occupational ciessiications used m he worker-bDased mior- 
mation sou 2es (Such as population census) match (eas much as pos- 
sibdie) re job-. sed sources (Such as Gata from firms) 

« Consider current sources of worker or job Gala wilh a spetial compo 
nent as potential perhcipents in a future labor merket Gatabase forming 
part of a GIS analysis 

e imegrete wage and clams dala showing earnings anc employment hs- 
tones of workers wil job service Occupational Coding Gala showing the 
Classification codes for previous and placement occupations of indiwid- 
uals receming public employment services 

e integrate occupational matrces. jobs listed with the public employment 
service, anc ES-202 data 

* Design sampling metodology for a new SOC Mel corrects fe sam 
pling Dbeses of Me DOT. Base sampling Gesign on the sectoral and 
geograpiuca!l Grstribuhon of indusines and occupations 

e Co™*ct occupational mformation fwough @ combination of surveys. 
Me  @wS, and ;ob observation 

¢ Coliect joca/ labor market information for worker4ob maiching and oc- 
Cupationa! and labor market research 

¢ Coordinate efforts by national. state. regional. and loca! agencies to col- 
lect anc Orsserwnate labor market miormnation 

« Empnasize the potente! (or “should-be”) users of the SOC system as 
well as Those who are actual or typrcal users 

e Design @ Gatabese that s comprenensive and accessible 

¢ Update anc revise the SOC on a regular basis. mm order to maintain as 
currency and usefuiness to workers. career planners. researchers. and 
policy Makers 


Appendix. The Distribution of DOT Titles by 
SVP Groups and DOT Occupational Categories 


The role of skill measures in the definition of an occu- 
pation in the DOT is ambiguous. On the one hand, the 
DOT attempts to group occupations on the basis of type 
of work; measures of skill (SVP and GED) are presented 
as relatively independent items of information assigned 
to the occupation. However, a simple analysis of the 
relationship between DOT occupational group and SVP 
shows evidence that SVP scores are systematically related 
to the classification of occupations. 

The relationship between the SVP ratings, and the nine 
one-digit occupational categories in the DOT reveals 
some interesting patierns. Tables 16 and 17 show the 
distribution of DOT titles by one-digit occupational cat- 
egory, cross-tabulated by their SVP rating. SVP ratings 
were aggregated into four broad groups to simplify the 
analysis: a “‘High-Skill’’ group (SVP = 8 or 9); a 
**Upper-Middle Skill"’ group (SVP = 6 or 7); a ““Lower- 
Middle Skill"’ group (SVP = 4 or 5); and a “‘Low- 
Skill’’ group (SVP = 1-3). Based on the SVP ratings, 
occupations in the High-Skill group require at least four 
years of vocational education, training, and/or work expe- 
rience, while occupations in the Low-Skill group include 
entry-level jobs demanding only 3 months or less of 
vocational preparation. 

The most striking cases of the relationship between 
occupational category and SVP rating occurred among 
Professional, Technical, and Managerial occupations, and 
in the high skill (SVP=8, 9) and low skill (SVP=1i-3) 
occupations. The Professional, Technical, and Managerial 
category is overwhelmingly clustered in the higher skill 
levels, with only 6 percent of its DOT titles with an 
SVP of 5 or lower. In each of the other occupational 
categories, most DOT titles have SVP ratings below 8. 
In only one case (Structural Work) did the share of 
DOT titles with an SVP greater than 7 exceed 10 percent. 

Nine percent of all DOT titles are in the High-Skill 
group (SVP = 8-9). Most of these titles are in the Profes- 
sional, Managerial, and Technical occupational category 
(66 percent). The handful of Structural Work, Benchwork, 
and Machine Trades titles with an SVP of 8 or 9 included 
both skilled craftsmen and supervisors, such as Elec- 
trician, Refrigeration Mechanic, Furrier, and Optician. 
The processing occupations in this group were dominated 
by supervisors, with only four exceptions (Almond-Past 
Mixer, Grease Maker, Head; Head Operator, Sulfide; and 
Refinery Operator). The Miscellaneous category included 
a large number of jobs in the printing and publishing 
industry, which has similar patterns of apprenticeship and 
craft rules. The service jobs with high SVP were almost 
all in protective services, including Fire Chief and Police 
Chief. Among the few examples from other industries 
was Pastry Chef. The number of clerical and sales jobs 
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supervisors (for example, Head Teller). 

A plurality of DOT occupation titles (5,333, or 42 
percent) are located in the Low-Skill group (SVP = 1-3) 
and contained fairly large shares titles from all occupa- 
tional and categories except Professional, Technical, and 
Managerial occupations. The few Professional, Technical, 
and Managerial occupations found in the Low-Skill group 
are mostly in Amusements and Recreation (for example, 
Horse Exerciser, Psychic Reader, Show Girl) and in other 
services (for example, Museum Attendant). One-third of 
the Low-Skill titles ts a Processing occupation, highlight- 
ing again the overly-detailed coverage of manufacturing. 

The manufacturing bias of the DOT is also described 
in tables 18 and 19, which present the number of DOT 
titles in major two-digit occupational divisions. Table 18 
shows the occupational divisions with the greatest number 
of DOT titles, led by Food and Tobacco Processing, 
Chemicals (and relaied products) Processing, and Textile 
and Leather Products Fabrication and Repair. These three 
divisions together have 2,036 titles, 17 percent of all 
DOT titles. In table 19, clusters of DOT titles are shown, 
based on two-digit occupational division and the four 
SVP Skill Level groups defined above (therefore cach 
occupational division consists of four skill-level groups; 
there are a total of 328 such groups in the DOT). The 
most telling fact here is that the seven skill/specialization 
clusters with the most DOT occupations are all low- 
skill manufacturing groups. 

The purpose of such a detailed DOT is to provide 
a dictionary covering all occupations. However, the 
skewed distribution of DOT titles represents a highly 
detailed coverage of manufacturing occupations. The 
greater the specificity of defining an occupation, for ex- 
ample, on the basis of tasks, the greater the likelihood 
that the occupation will disappear, due to task reorger.iz-.- 
tion, technological change, and so on. This cicates a 
paradoxical situation in maintaining the system: the high- 
ly-detailed DOT occupations require regular updating and 
revision, but their number precludes this. It is not feasible 
to keep tabs on 12,803 occupations on a regular basis. 

This analysis reinforces the argument that SOC occupa- 
tious should be classified on the basis of skills, authority, 
and specialization, rather than primarily on the basis of 
detailed tasks. Moreover, this analysis challenges the idea 
that the “‘type of work’’ related to an occupation can 
be distinguished from skill, authority, or work field. The 
only service occupations with SVP ratings of 8 or 9 
are mc’ dominated protective service occupations, 
though it is not clear why highly-skilled occupations 
dominated by women, including nurses and physical 
therapists, receive lower SVP ratings. 


! This discussion of occupations as an emergent system 
is indebted to Waldrop (1992), pp. 118-20, 183-4, 278-9, 
289, 322, 331. 

2Labor market flexibility is im part a response to 
changing product markets. With intensified global com- 
petition, product demand is neither as stable nor as pre- 
dictable as it was im the heyday of the postwar boom 
which ended in the early 1970s, forcing companies to 
adjust to frequent fluctuations in demand and market 
share. Consumer markets have become increasingly frag- 
mented, with greater emphasis on customized products 
as opposed to standardized, mass produced products. This 
necessitates small-batch forms of production, creating in- 
centives for companies to reorganize work tasks in such 
a way that workers can be readily redeployed between 
tasks as the need arises. 

The DOT philosophy of job analysis defines the fol- 
lowing levels of aggregations: “‘elements’’ of work are 
grouped into “‘tasks’’; these are grouped into a “‘posi- 
tion." Similar positions in different establishments are 
a definition of *‘occupation.”’ 

4 Descriptions are from the Dictionary of Occupational 
Titles, Fourth Edition, Revised 1991. Washington DC: 
U.S. Government Printing Office. 

SLarge employers may use measures of abilities and 
personality factors in their hiring interviews, but their 
tests and criteria vary among firms, and the requirements 
are not usually made public. 
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Uses of an Occupational 
Classification System 


Seymour L. Wolfbein 
T.W.O. 


Katherine Wallman, in her Presidential address to the 
American Statistical Association's 1992 annual meetings, 
reminded us of some aspects of attitudes towards occupa- 
tional statistics. She related, when in preparation for the 
first decennial census (1790), James Madison, our fourth 
President, proposed collection of such data, only to have 
it rejected by the Senate because they considered it ‘‘a 
waste of trouble and supplying materials for idle people 
to make a book.”’! 

It is not my intention to trace what has happened 
since, except to note how negative viewpoints and atti- 
tudes towards these matters (even the persons occupying 
those jobs) persistently crop up. Consider the 1850 decen- 
nial census, which did collect data on 323 occupations 
classified into 10 groups: 


1. Commerce, trade, manufacturing, mechanic arts, 
mining 


Sea and river navigation 

Law, medicine, and the divinity 
Other pursuits requiring education 
Government 

Servants 

Other 
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It almost never fails that my government colleagues, not 
to mention students in my university classes, when we 
reach this subject, respond to the fact that even then 
government workers joined servants and ‘‘others’’ in fall- 
ing outside the pale of work needing education. Another 
(and final) example is the landmark work of Alba Ed- 
wards of the U.S. Bureau of the Census? and his famous 
six social-economic groups. Each group is characterized 
in a way similar to his description of professional person- 
nel which would certainly warm the hearts of all those 
in that classification to this day: ‘‘More than most other 
workers engaged in purely intellectual pursuits, as con- 
trasted with other pursuits directly relaied to the produc- 
tion, exchange, or distribution of material goods .. . 
are pursuing their occupations primarily because of true 
professional interest in their chosen fields of work, rather 
than because of monetary considerations.’’ Each group 
gets a description which Edwards considers warranted, 
ending up with unskilled workers who ‘‘are less well 
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in economic status than the workers in any other group, 
they more frequently suffer from unemployment and be- 
come the subjects of relief. Inevitably, their views on 
social and economic questions are influenced by their 
form of life and labor.** 3 

More recent occupational classification systems devel- 
oped in the United States, for example, the 1980 Standard 
Occupational Classification (SOC), have moved away 
from this kind of approach. This is indicated by its ‘*Prin- 
ciples of Classification’’ among which we find, “‘An 
occupation should be classified on the basis of work 


find that in the real and complicated world of work, 
when confronted with the real and complicated world 
of people, it is difficult to marry such principles and 


services. They require a knowledge and the capac- 
ity to put into effect management principles, prac- 


tices, and techniques rather than those of a sci- 
entific or other specialty.”” 

2) Notes for the teacher, librarian, and counselor 
a certificate for which a bachelor’s degree is the 

3) Declares that it is important to be concerned with 
“the application of scientific and mathematical 
knowledge to the conduct of research and develop- 
mathematician group. 

4) Specifically calls attention to the fact that the 
amount of training for the exercise of these occu- 
pations “‘is substantial, im most cases at least 6 
months to a year and in many cases several years”” 
when it describes precision production occupations. 

5) Contrasted with handlers, equipment cleaners and 
minimal judgement .. . these jobs require only 
@ minimal amount of general educational develop- 
ment.’ (Skill level, training, education, licensing, 
and credential matters certainly loom large here.) 


I must also say that I have yet to see (although | 
cannot claim to have seen every tabulation made in this 
area) a table on these matters which does not begin 
with executive and managerial occupations, moves on 
to the likes of engineers, life scientists, diagnosing occu- 
pations, and so on, all the way ‘“‘down’’ (my word) 
to handlers, helpers, and laborers. (1 would like to say 
that this was called to our attention by some in the 
focus group with whom we conducted our research.) In 
the two tables we will be presenting shortly—on health 
and transportation—we deliberately started and ended the 
opposite way so that we can all see what it looks like. 
It is impressive also to see the significant amount of 
industrial detail in current classification systems, despite 
ee ee ee oe 

and fishing, separate breakouts of communication occupa- 
tions under administrative support/clerical as well as pre- 
cision workers; as a separate block for the construction 
trades, among precision workers; the same for printing, 
textiles, apparel, furnishings, and woodworking; and 
among production work—auto, rail, and water transpor- 
tation occupations getting separate billing; and so on. 

These comments should not be taken as some critical 
indictment of the current systems. Indeed, as will be 
seen in what we put forth, we think this is the way 
to go. From the very beginning of work in this field, 
it has been very difficult to compartmentalize industry 
and individual occupations. While it is certainly apt to 
rate aspects, | share the idea that a clear cut separation 
of the two, im telling the occupational story, injects a 
serious element of artificiality. It will, therefore, not be 


surprising to find that our materials designediy pay atten- 
tion to the industrial context, no matter what they are 
called—groups, fields of work, occupational families, and 
sO On. 

When all is said and done, however, the major force 
point in current principles of classification: Am occupation 
should be classified on the basis of the work performed. 
Like all good general principles, this one refrains from 
going tnto detail and consequently leaves a substantial 
amount of room for specifics. Is the kind of product 
or service involved relevant? Are the kinds of materials 
ferent machines, techniques, processes, and ideas impor- 
tant? What are the levels of those transactions? (But 
skill level is generally out of bounds) All of the above? 

In seeking an answer we gave great weight to another 
principle in the SOC’s list regarding the role of industry 
which, as indicated before, is relevant if it really makes 
a difference in the work setting in which the occupation 
is found. As an example, consider the contrast between 
a cook in a private household and a cook in some com- 
mercial setting.® 

Those who read on will see that we find words like 
“work settings’ quite beguiling and of great importance 
to the matter of occupational classification. Accepting 
the importance of the nature of the work performed 
means giving priority of the highest order to the environ- 
ment—the setting in which people i; a given occupation 
work. This includes giving major importance to the inter- 
in different, related occupations in the arena in which 
that work is being performed, whatever the skill, edu- 
cation, work credentials, and so on, are involved. It might 
include going even further, even if it means classifying 
laborers, precision workers, and managers in the same 
group. 

To go along this route results in many major changes 
from current practice: 


© Medical and legal secretaries shift to work settings 
in which they belong (health and law and protective 
service, for example) from administrative support clerical, 
operating in completely different environments affecting 
the very nature of their work. 

¢ We do violence to the time honored classification of 
engineers, for example, placing mining and petroleum 
engineers in the energy group, just about 180 degrees 
away from, for example, aeronautical and astronautical 
engineers, from which they literally are. 

¢ School bus drivers move out of the transportation group 
where they now keep company with taxi drivers, light 
and heavy, to education, where they interact with school 
children, school teachers, school boards, school parents, 
and so on. 


Many more such changes will be covered later. 


Because our focus here is on the use of occupational 
classification on trends in occupational employment, the 
industrial setting is oi prime importance. This is fortified 
by a recent BLS publication which contains data on the 
prospects between 1990 and 2005 among various occupa- 
tions in each of the 40 industries covered.’ Indicative 
are the enormous differences im the job outlook for the 
example: 


© BLS projects a 6-percent decline among bookkeeping, 
accounting, and auditing clerks, but a decline of 30 per- 
cent in food processing and a 42-percent increase in 
computing and data processing for the same occupation. 
© A prospective 7-percent increase in blue-collar worker 
supervisors is accompanied by a 25-percent increase in 
air transportation and a 40-percent decline in telephone 
communication. 

© Chemists are scheduled for a 16-percent employment 
increase over 1990-2005, but an increase of only 2 per- 
cent in chemical manufacturing, except Grugs, and a 30- 
percent increase in drug manufacturing. 

© Among graders, dozers, and scraper operators the over- 
ali outlook is for a 11l-percent uptum, but a 12-percent 
decline in mining and quarrying and a 19-percent increase 
in manufacturing. 

Finally for these introductory, although very important, 
explanatory points for the substance we will offer, | 
would like to say that it never fails that | get asked 
in classes (course title: *‘Emp-oyment, Unemployment, 
and Public Policy’’) why someone so learned and steeped 
in occupational lore as Dr. Alba Edwards included phar- 
macists together with hucksters and meat cutters (except 
slaughter and packing house) in his socio-economic group 
of proprietors, managers, and officials. What brought to- 
gether decorators and window dressers, traveling sales 
representatives, bookkeepers, and building superintendents 
under the rubric of clerks and kindred workers? Why 
sheriffs, bus conductors, and firefighters joined mechanics 
and cabinetmakers as skilled workers, while clevator op- 
erators found themselves in the unskilled category under 
the subhead *‘servant classes."’ 

My answers, for better or worse, always contain the 


social and economic structure to change. | do not 
. of course, how we will all look to a class 50 
hence, but I do think the current classification sys- 
will stand the test of time as reflectors of the 
milieu they serve. In the materials we present below, 
we underscore the differences with those systems, because 
the point of this exercise is to show that those systems 
can be used substantively and to show the alterations 
that may be considered in making them more amenable 
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I use the word “‘evolution’’ deliberately, alse in view- 
ing the current systems as a viable point of departure, 
a take-off point for future growth, trying to read the 
restless tea leaves under the current impact of almost 
day-to-day upheavals in technology and occupational and 
industrial structure. It is difficult to believe that this fer- 
ment will leave these structures untouched even in the 
immediate years ahead. Involved, for exampie, is the 
huge move from the goods-producing to the service-pro- 
ducing sector. That alone is a big factor in taking into 
various specific occupations which we think are so impor- 
tant in building an occupation classification system. In 
Philadelphia City, where ths is being written and where 
the work being described “eve is taking place, abcut 
70 percent of employment was im the service producing 
sector 20 years ago; it i now 90 percent, with about 
1 out of every 8 workers (13 percent) just in the health 
services alone. Our more detailed exposition on the health 
field and how it illustrates the importance of those inter- 
actions nationwide will be found in the next section. 

In the first of the principles of classification under 
the 1980 SOC to which we have now referred a number 
of times, the goal is stated as follows: **The classification 
should realistically reflect the current occupational struc- 
ture of the United States."’* It is hard to argue with 
such a principle, just as it is difficult not to point out 
that by that very token, subsequent occupational classi- 
fication systems are going to have to take into account 
some major alterations in concepts and substance in order 
to continue to abide by that principle—unless change 
somehow stops taking place. 

In this section we start by noting that we use Bureau 
of Labor Statistics (BLS) projections of occupational em- 
ployment in its most recent effort for the period, 1990 
to 2005, to make concrete the move to an alternative 
user’s occupational classification system.? We have used 
these materials in our research on this subject involving 
work with focus groups of students, teachers, and guid- 
ance counselors. They ranged from sixth graders to col- 
lege graduates to displaced men and women from the 
recession, as well as in implementing a recent major 
foundation grant which will be described briefly later 
on. 

We have classified the approximately 500 occupations 
involved into 21 fields or family groups. Each group 
embraces a wide variety of skills, methods of production, 
types of services, and so on. Primacy is given to the 
interaction prevailing among the workers included in each 
classification. To save time and space we briefly describe 
the 21 groups, citing some specific examples for each, 
but give the complete array for only 2 of them. We 


expect to make all of the detail available in early 1994, 
based on the new projections expected from BLS this 
fall. The detail we have now is available to anyone 
who is interested. 

A brief description of each family group follows. 


1. General management and administration. This group 
includes managerial and relaied jobs not tied to some 
specific field of work as well as those which are part 
of and support the general managerial process. Included, 
for example, are the general managers and top executives 
i private industry and government, as well as personnel 
specialists, and blue-collar worker supervisors. Excluded 
are such occupations as education, financial, food and 
lodging manager, each of whom are classified in their 
respective fields of work. 


2. Finance. Included in this group are accounting, fi- 
nance, and insurance—three major fields which impinge 
on each other and include al! workers who interact with 
each other in providing the services. Workers range from 
accountants and cost rate clerks, financial managers and 
loan officers, to underwriters and insurance claims clerks. 


3. Engineering anc Science. Engineers and their techni- 
cians, scientists and their technicians whose jobs are not 
tied to some specific field of work are found in this 
group. Thus, civil engineers will be found in the construc- 
tion complex and petroleum and mining engineers in 
the energy field. 


4. Mathematics and computers. This group brings to- 
gether mathematicians, systems analysts, statisticians, op- 
erations research analysts, as well as data processing 
equipment repairers and numerical control programmers 
involved in the development, production, repair, and use 
of computer-related technology. 


5. Health. Wustrated in detail here, this group includes 
41 occupations ranging from the currently classified pre- 
cision worker to professional personnel. They are, per- 
haps, the examples “‘par excellence’’ of the thrust of 
this exercise in showing the interactive context in the 
nature of their work performed around a major field 
of goods and services. Given where we are today and 
expect to be in the future in the health-care field, it 
is not surprising that only one occupation is expected 
to experience a decline in employment (EKG technician). 
This decline is due largely because other members of 
the health field, for example, nurses, are also operating 
electrocardiograph machines. That these occupations do 
indeed represent a burgeoning area of employment oppor- 
tunity is illustrated by the fact that in 37 out of the 
41 occupations the total job openings between 1990-2005 
will amount to at least 50 percent of their 1990 employ- 
ment (in 4 of them they amount to over 100 percent). 


is illustrated by a substantial, multi-year foundation grant 
with which we are involved. The grant is aimed at devel- 
oping and producing imnovative, work-oriented mullti- 
media materials to serve the needs of students who are 
not proficient in English. These students experience sig- 
nificant school drop out rates, traced in part to their 
poor English skills as well as a lack of understanding 
of working life in the United States. Such career informa- 
tion does not now exist for this group. Video tape, video- 
disc, and CDROM are some of the formats scheduled 
to be used. Bureau of Labor Statistics data on current 
and projected occupational employment trends will serve 
as the informational basis for this enterprise as they are 
for this paper. 

The first product of this enterprise has been formulated 
and focuses on the health field. It centers around a half- 
hour docu-drama and illustrates the course of events a 
person experiences following a stroke—‘lirough treatment 
in the hospital emergency room, the hospital stay, and 
going home. The workers shown in this drama (with, 
of course, a bow to their employment outlook, courtesy 
of BLS data) include paramedics, ambulance drivers, doc- 
tors, nurses, medical secretary, physical therapist, occupa- 
tional therapists, orderlies, medical assistants, a home 
health aide, and a psychologist. It illustrates very well 
the variety of skill and the types of services involved, 
with emphasis placed on the critical importance of the 
interaction among the various occupations providing 
goods and services in the health field. Similar materials 
are expected to be des:gned across the industrial and 
occupational spectrum with hope that they will be used 
and evaluated in actual guidance, counseling, and edu- 
cation and training activities in schools and related insti- 
tutions. 


6. Education, training, library service. One of the features 
that brings this group together, in addition to the nature 
of the work performed as we define it (including our 
favorite example of the school bus driver), is the critical 
importance of demographic trends and public policy in 
this field—for example, support for schools and libraries, 
in determining employment conditions and outlook which 
adds even more credence for this kind of grouping. We 
will talk more to the role of public and private policy 
in the field of occupational classification at the end of 
this paper. 
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7. The arts, entertainment, writing. This is a group where 
the interrelationship among the various individual occupa- 
tions is indeed very strong. Consider, for example the 
range of talents and activities subsumed under music 
or athletics. Perhaps the best way of describing this group 
is that the persons involved—the radio announcer or 
broadcast technician, the usher or ticket taker, the camera 
operator or the artist, the ballet dancer or ecdysiast— 
in presenting or communicating their wares to the public, 
or helping those to do so, through a host of media in 
a great variety of sites. Eve motion picture projectionists 
appear here, plucked away from their current company 
with ‘‘cooking and roasting machine, operator and tender, 
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trend for other occupations in this group. 
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public and private policy and programs to cope with 
welfare eligibility interviewers, social or recreation work- 
ers, and child-care workers. 


10. Buying and selling. Involves persons directly engaged 
in moving goods and services from producers to consum- 
ers, except for those doing the same for specific sectors 
such as insurance or the farm. A majority work at the 
actual point of sale, from the cashie: who rings up that 
sale to the floor sales clerk and counter cle vith whom 
we transact—to get garments cleaned, renia cars picked 
up, or videos checked out. Other occupations include 
purchasing manager, and marketing manager, as well as 
freight and stock mover and hand packer and packager. 
In this group, too, is the whole panoply of real estate 
sales. 


11. Food, lodging, and personal service. With about 40 
percent of average consumer expenditures on food going 
to “‘eating out,”’ the enormous amount of travel by resi- 
dents as well as those from abroad, the significantly 
large move away from the home in the grooming process, 
it is not surprising again to find a relatively good job 
outlook for many of the occupations in this group. For 
example, at least a 33-percent increase in employment 
is projected by BLS for food service and lodging man- 
agers, hotel desk clerks, food counter and fountain work- 
ers, and short order cooks, as well manicurists. By the 
same token we find relatively large projected declines 
for private household cooks and cleaners and even a 
dip for the neighborhood barber, apparently giving way 
to the hairdresser and stylist. 


12. General clerical support. This group is similar to 
our first group on general management and administra- 
tion, and is composed of those not tied to a specific 
family of occupations where the remainder (and most) 
are classified. Included are such workers as receptionist, 
general office clerks, messengers, and file clerks. Cat- 
egories such as these attest the proposition that there 
are always some occupations which cannot be neatly 
classified, no matter what principles or norms are used. 
These ‘‘outliers,"’ however, at least under our rubric, 
represent more than that. Most represent occupations 
which are in transition because of changes in technology 
and many other affecting their jobs. For most of these 
occupations, the employment outlook is on the low side— 
iur example, employment of typists and stenographers 
is expected to decline as the technology of the office 
changes; employment of messengers, file clerks, or in- 
house mail clerks is also subject to major technological 
changes influencing the internal flow of work in the 
establishment. Receptionist, where BLS projects an em- 
ployment rise more than double the national average from 
1990 to 2005, has for sometime actually been a shortage 


occupation. The very nature of the job has changed to 
where additional functions include computer operating, 
interviewing, and testing prospective employers, and often 
results in a career route to a managerial job. 


13. Farming, forestry, and fishing. With not much more 
than 3 million workers providing al! the food, feed, and 
fiber consumed in the United States (as well as what 
is exported), this is obviously a vital sector. Yet still 
further declines are projected. Forestry and fishing, too, 
face slow growth. in the context being developed here, 
this group also includes the agricultural and food scientist 
and the farm equipment mechanic whose efforts no doubt 
contribute to the increasing productivity in this sector. 


14. Communications. Included are 10 occupations in the 
telephone and related fields which provide the commu- 
nications network that ties the country and the world 
together. Nine of the 10 are projected to experience em- 
ployment declines, most of very sizeable dimensions as 
dramatic and fast-paced changes in technology—from sat- 
ellites to underground fiber optics—take place. Current 
classification systems put such occupations as central of- 
fice operators or switchboard operators under *‘commu- 
nication equipment operators’’ in the administrative 
suppor clerical division; the rest are in precision produc- 
tion and craft and repair, dispersed under several head- 
ings. All of them are brought together here. 


15. Energy. A little more than a dozen occupations are 
found in this group. These include nuclear, mining, and 
petroleum engineers; workers engaged in reaping energy 
resources through mines, wells, and gas fields; as well 
as those who make energy resources available to consum- 
ers. For most occupations, the employment outlook is 
on the downside, or growth is predicted to be below 
the national average. 


16. Moving people, goods, and services. This category, 
also illustrated in some detail in an accompanying table, 
brings together workers in transportation in the context 
of movement by air, auto, rai’, and sea and again, in 
each case, the gamut of workers rejated to each: Aircraft 
pilot, air traffic controller or aircraft mechanic in one; 
auto body repairer, tire repairer and changer, auto me- 
chanic, or service station attendant in another; signal, 
track, switch mechanic, locomotive engineer or 
yardmaster in another, and able seaman or ship engineer 
in still another. Cutting across all of them we include 
travel agent and painter of transportation equipment. 

This family of occupations also shows another dimen- 
sion of what we mean by the major significance attached 
to the interrelation among workers in different occupa- 
tions, clearly indicated by how each one is faring in 
this market. This can be seen by the comucopia of minus 
Signs attached to employment growth for 1990-2005 for 
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those working in rail or sea related occupations, and 
the very few if any minuses for those employed for 
or by auto and air transportation industries. 


17. Housing people, business, government. The bulk of 
occupations in this group (40 of them) are the familiar 
ones associated with the construction trades which cur- 
rently have their own listing under precision, craft, and 
repair; plus most of those now in the category **Material 
and equipment operators;’’ and construction trade helper, 
also now separately identified; to which we have added 
under our design such occupations as construction man- 
ager, architect, and civil engineer. 


18. Metal and plastic products. This large group of occu- 
pations, to which we already have referred, is engaged 
in the design, layout, manufacture, and assembly of these 
products which involve a major sector of the manufactur- 
ing economy. It is also an excellent example of the 
interlacing operational relationships among their workers 
as <ne materials move from one stage to the next, from 
one level of operation to another, for example, set up 
operator to tender, from and to one level of tolerance 
to another, and so on. 


19. Wood and miscellaneous products. This group of 
about 25 occupations encompasses workers who use an 
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enormous variety of materials—wood, glass, paper, wax, 
leather, rubber, slate, clay, and so on—to make an equally 
enormous variety of products—furniture, tires, flatware, 
envelopes, candy, jewelry, and so on. Again, all levels 
of operations in the production process are represented. 


20. Textiles, apparel, and furnishings. As is true in many 
of the other fields, this group is now scattered among 
handworkers. For most of the occupations of this group 
the employment outlook is on the low side. When brought 
together, the listing does indeed show the different levels 
of similar occupations: Custom sewer, sewing machine 
hand presser, and so on. 


21. Printing. The various occupations brought together 
here are also currently scattered among precision workers, 
operators, and even administrative supporv clerical person- 
nel. This grouping documents further the illumination one 
gets by highlighting the impact of changing technology 
on related occupations. For example, projections for 
1990-2005 show a 10-percent employment decline for 
letter press operators and a 34-percent increase for offset 
lithograph press operators. 


Here is a recap of examples of classification changes 
between what is suggested here and current practice. 


Occupation Suggested Current 
1. Teacher aide Education. brary Agrwrestranve 
serwice supporyciencal 
2 Schoo! bus Grver Eaucation. litrary Transpontathon-motor 
semwoe vetucie operaioy 
3 Orver/saies Buying anc selling Transportaihon-motor 
vefucie operaior 
4 Biue-collar worker Genera! aomweustraton | Precsion. cref. reper 
supervisor anc management 
5 Personne! clerk Genera! 2O™rystranon | Admrustratve 
anc management suppory/cienca! 
6 Mirwng engineer Energy production Protessiona en gnee 
7 Cwill engmeer Energy production Protessiong!-engmee 
8 Aeronautical. astro | Mowng people. Professione!-engmee 
naunca! engmee busmess 
9 Sher Law anc protective Service-iaw entorce- 
serwces ment 
10 Court clerk Law and prolectwe Agrwrsiative 
services supporvcieicai— 
omer 
11 Lege! secretary Law anc prolectve Aarmwrstratve 
services suppor /ciencai— 
secretary. typst 
sero 
12 Broadcast Ans emenanwmnent. Techcan-exc health 
technician wang scrences. 
engreenng 
13 Motion prcture Ans emenamnment Operator. tabnicator 
proyectonst writing mactwne setier set 
up Operator 
14 Travel Agent Moving people Marketing sales 
Qoods. serwices occupations 
15 Hote! Cierk Food. lodging. per Aorwnstratve 
sonal service 
formation clerk 
16 Host, hostess. res- | Food, lodging. per Service-food and ber 
taurant. coffee sona! service service occupations 
smop 
17 Baker Dreac anc § | Food. lodging. per Service-Cooks. exc 
pastry kitchen work sone! service tast food 
18 Farm equpment Farm. tistung. hunting =| Precision-vetucie and 
mecharc mobile equipment 
Reparrer 
19 Agricultural Farm. fistung. hunting =| Professional-ite so 
scientist entis! 

20 Station instalier re- | Communications Precision-electric, elec 
perer telepnone tromc eQuipment 
21 Telephone. cable. | Communications Precision-electnc. elec 
TV line nstatier tromc equipment 
22 Parking lot Moving people. goods | Helper. \aborer-materia! 

atiendant services mover. hand 
23 Service station Moving people goods | Helper laborer-metera! 
atiencant services mover, hand 
24 Vetwcle Washer Moving people goods | Helper laborer-matera! 
equipment cleaner services mover, hand 
25 Archwect Housing. people. bus | Professional-archtect 
ness government and surveyor 
26 Meta! pourer Metal. plastic products | Handworker. include 
Caster assenbiers. tabrica- 
tors 
27 Data entry keyer Printing Adr inistriative 
supporvcierical— 
other 
28 Credit analyst The financial world Management support 
occupations 
29 Purchasing Buying and selling Managena! and adriwn- 
manager Stratve Occupations 
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That the 1980 SOC, for example, lends itself to this 
kind of action is indeed made clear by its Manual to 
which we have so often referred. As examples, *‘Federal 


ulations to be made for special purposes of data from 
different unit groups. For example, college and university 
teachers are classified by subject matter taught, whict 
allows teachers to be combined with subject matter spe- 
cialists, that is, chemistry teachers and chemists,’’ or 
**Publication formats of occupational data should follow 
bination such as mentioned above are encouraged for 
supplemental analysis.""'° None of this, however, 
gainsays that we have strayed much further from this 
straight and narrow path. 

Finally, we call attention to “se emphasis on the key 
importance of occupational «lassification, that is, tabular 
presentations. They are often mentioned in the Manual, 
particularly the plain statem=nt in its preface on page 
4, **This system is designed for use in statistical analysis 
and presentation of data about occupations. It was not 
developed for any particular programmatic use."’ 

Here, I think, is the overarching difference of the path 
we have followed. We think that something as important 
as this, representing a wide spectrum of social and eco- 
nomic developments affecting the world of work, should 
indeed take account of, respond to and serve public and 
private policy and program needs. We are encouraged 
that our proposed system does expose the interrelations 
among the various occupations, even to the point of mak- 
ing clear their employment outlook, sometimes signifi- 
cantly similar, often tellingly different. This, of ccurse, 
does not mean that an occupational classification has 
to be bent to accommodate all facets of program needs, 
nor does it mean that programmatic considerations have 
to be bent to occupational classification systems. Delib- 
erately keeping in mind the relationship between the two, 


however, may be one of the next steps in the evolution 
in this field. 
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Concepts for an Ideal Standard 
Occupational Classification System 


Joel Popkin 
Joel Popkin and Company 


Executive summary 

This paper develops and presents a three dimensional 
occupational classification system capable of serving a 
large segment of the users of the present Standard Occu- 
pational Classification (SOC). The recommended system 
also provides a framework into which many of the needs 
of users of the Dictionary of Occupational Titles (DOT) 
can be integrated. The three dimensions are used to clas- 


sify occupations according to skill level, skill type, and 
industry. “‘Skill level’’ is used to describe the amount 


of ability and experience employees need to fill various 
occupations. **Skill type’’ is used to describe skills that 
are broadly representative of a group of occupations, for 
example, providing services in person. The third dimen- 
sion of classification is industry, as defined by the Stand- 
ard Industrial Classification. It is descriptive of the spe- 
cific type of work. 

The current DOT, and to a large extent, the SOC, 
define broad occupations by similarities in type of work. 
In the DOT, each occupation is further broken down 
by skill levels largely defined with respect to data, people 
and things, to use DOT terminology. The result is that 
it is difficult to obtain a cross-cut view of the labor 
force by skill level. That also makes it hard to assess 
the mobility of workers from one occupation to another, 
and to evaluate the level of training needed to effectively 
match the work force with jobs. The present system also 
makes it impossible to translate the changing composition 
of demand by industry into the impact on the demand 
for workers of specific skill levels. 

The classification system proposed in this paper is 
designed to assist analyses of the transferability of skills 
across occupations. That type of information is valuable 
to most users of the DOT. Skill level and skill type 
usually circumscribe the extent to which employees can 
shift across occupations. Worker mobility is greatest 
across jobs within an occupation, but moving across occu- 
pations within the same skill level and type is the next 
most feasible option. For example, teachers and coun- 
selors are classified in the same skill level and type. 
The same skill type may cover a range of skill levels, 
representing yet another layer of worker mobility. Nurses 
may become doctors by acquiring a higher level of skill 
while practicing the same general type of skill. A move- 
ment across skill types, at the same general skill level, 
represents an additional possibility for worker mobility. 
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The ideal SOC may be thought of as a cube represent- 
ing the labor force. Smaller cubes within the large cube 
represent the distribution of the labor force. Every small 
cube and the large cube have the same dimensional rep- 
resentation—one axis is skill type, a second skill level 
and a third, industry. An educational institution, or the 
Bureau of Labor Statistics (BLS) in projecting the occu- 
pational outlook, for example, would be able to determine 
where workers with certain levels of education, training, 
and experience are employed. The pressing job market 
questions of today, such as, the rate of return to education 
and training, the potential mobility of the labor force 
to shift jobs in responding to changing industrial struc- 
ture, and the analysis of the kinds of jobs the US. 
economy is generating would be facilitated, at least con- 
ceptually, by this framework. 

But can it be implemented? The report contains a sec- 
tion on implementation. The conclusion is that data can 
be collected to match the concept within the context 
of existing establishment-based survey systems, such as, 
those of the U.S. Department of Labor. It may be nec- 
essary, however, to first survey a sample of employers 
to learn about job content, particularly as it relates to 
defining skill level. But such a survey has already been 
envisioned by the Advisory Panel on the Dictionary of 
Occupational Titles (APDOT). A similar survey has been 
successfully conducted by the Canadian Statistical System 
to implement its new SOC which, not unlike the rec- 
ommendations presented here, distinguishes between skill 
level and skill type. The Occupational Employment Sur- 
vey (OES) program at the BLS could also be used to 
facilitate the collection of job content data that will reflect 
skill level differences across occupations. 

A final aspect of this report is its recommendations 
regarding the hierarchical structure that should be used. 
The current SOC recommends broad categories such as 
one encompassing social scientists, social workers, reli- 
gious workers, and lawyers. This broad category includes 
jobs not just of different skill types, but also of different 
skill levels. It reflects the problem a system confronts 
when it seeks to cover two aspects of occupations in 
one dimension. In contrast, the cube recommended here 
could be sliced in one direction by skill level. The num- 
ber (the Canadians use four) of skill levels and their 
content must await a job-content like survey. With respect 
to the slices by skill type, this report recommends that 


occupations be grouped into information occupations, 


those involving the transformation of goods and those 
embodying the delivery of services. This recommendation 
is intended to point the direction in which hierarchical 
structure should go. It should recognize key aspects of 
the changing labor market structure such as the growth 
of computers and informational jobs and the relative lack 
of mobility of foreign workers to provide in-person serv- 
ices here in the United States. But the precise nomen- 
clature to be used should be considered further. 
Finally, if it is assumed three broad skill levels will 
emerge along with three major kinds of occupations, and 
SOC can be envisioned as a cube with 27 major boxes. 
like a Rubic’s Cube. And, of course. cach box can be 


disaggregated further. 


Introduction 


Anyone old enough to have listened to the radio pro- 
gram “*20 Questions’’ in which participants were asked 
to identify objects after being told only that they were 
animal, mineral, or vegetable. may have thought classi- 
fication was easy. In fact, classification is more difficult 
(and more important) than commonly recognized. In the 
rush to use information, analysts typically accept the clas- 
sification with which information is made available, usu- 
ally not taking into account the extent to which their 
conclusions depend on the classification used and how 
it is implemented. 

It is generally the case that the elements of a universe 
may be classified by any of a number of characteristics. 
Thus, it is important that the characteristic(s) selected 
be appropriate for the intended use of the tabulated infor- 
mation. The choice of the characteristic is also best ac- 
complished by first establishing a conceptual basis. That 
is because the use of a classification concept will help 
insure that the data so classified are properly used (or 
recognizably misused). Further, the concept will provide 
data compilers with guidelines for their work and increase 
the consistency with which similar data are classified 
by different data compilers. 

The purpose of this report is to set forth an occupa- 
tional classification system capable of serving as a suc- 
cessor to the current Standard Occupational Classification 
(SOC). The recommended system will be referred to as 
the ‘‘ideal SOC.’ This research complements a recent 
review of the Dictionary of Occupational Titles (DOT) 
undertaken by the Advisory Panel for the Dictionary of 
Occupational Titles. The DOT Review Initiative, in co- 
operation with the Bureau of Labor Statistics (BLS), aims 
to provide a framework for a unifying occupational classi- 
fication system. 

Recommendations for an ideal SOC require making 
decisions about three dimensions of classification: 
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1) The unit to be classified; 

2) The concept used to classify it; and, 

3) The hierarchical structure of the classification sys- 
tem. 


and hierarchy, it is necessary to determine the characteris- 
tics of occupations or of workers that should be observed 
and documented. In making these decisions, it is nec- 
essary to take account of the uses to which the occupa- 
tional data will be put. In recent years, there has been 
growing interest, likely to accelerate. in the kinds of 
jobs the U.S. economy is generating and will generate 
in the future. This interest has been gencrated by debates 
on several issues: ! 


1) What are middle class jobs and are they disappear- 
ing? 

2) Is the education system adequate to produce labor 
if the United States is to be competitive with other 
nations? 

3) Has the pace of technology increased the specd 
with which new occupations are generated and es- 
tablished ones eliminated, so that workers will 
need to be prepared for several different occupa- 
tions curing a lifetime? 


These questions raise the need to know about the 
human capital embodied in the work force and how it 
matches the needs of employers. They highlight the prob- 
lem that the skills of the work force may not match 
those required for the jobs being generated. Implicitly. 
may be defined differently by employers and employees. 
The classification of occupations may differ depending 
on whether occupations are being viewed from the em- 
ployee (supply) or employer (demand) side. The need 
to resolve this dichotomy has implications for any rec- 
ommendations about the shape of an ideal SOC. 

This paper presents a classification system that pro- 
vides a framework for the organization of occupational 


ceptual principles are illuminated by means of a case 
study of detailed DOT occupations. 

The next section of this paper contaims a description 
of the existing occupational classification systems. Sec- 
tion 3 defines some terms that will be used frequently 
im the paper to characterize occupations. Sections 4 and 
5 discuss the conceptual issues involved im the choice 
of an occupational classification system. Section 6 pre- 
sents a recommendation for an ideal SOC, uses a case 
study to illuminate those recommendations, and discusses 
issues concerning the implementation of the ideal SOC. 
Section 7 concludes the paper. 


The DOT and the SOC are the best known of the 
occupational classification systems currently in use today. 
However, neither of these two systems is directly used 
to tabulate occupational data. Statistical data on occupa- 
tions are collected instead according to the systems inher- 
ent in the Occupational Employment Survey (OES) and 
the decennial census. The census system is also used 
to tabulate occupational data in the monthly Current Pop- 
ulation Survey (CPS). This section describes the basic 
characteristics of these classification systems. 

The SOC was first published in 1977, but revised 
soon thereafter in 1980. The broad motivation for the 
SOC was to provide a standardized coding system and 
nomenclature for the various government agencies in- 
volved in the gathering of data relating to occupations. 
In addition, the SOC was intended to bridge the gap 
between the «ccupational classification that comprises the 
DOT and the classification system used by the Census 
Bureau when it takes the decennial census or conducts 
the monthly CPS. 

The primary conceptual difference between the DOT 
and SOC is that the former classifies occupations by 
a larger number of characteristics, including the type of 
work and skill level required to fill them. The fourth 
edition (revised 1991) of the DOT contains approximately 
14,000 occupational titles. The SOC classifies occupations 
according to the type of work performed and lists only 
about 600 separate occupational titles. However, those 
600 or so SOC occupations are matched to about 12,000 
to 13,000 DOT occupational categories. The SOC follows 
a fairly broad approach to classifying skill level, distin- 
guishing only supervision from nonsupervision and delin- 
eating far fewer industry-specific occupations than the 
DOT. The finest level of detail in the SOC is a four- 
digit occupation. 

An occupational system similar to the SOC is used 
by the Census Bureau to classify the occupational data 
it collects, along with other demographic data, from 
households in its monthly CPS interviews. The bulk of 


the occupational classes used in the CPS conform to 
tem can be matched to the other without much difficulty. 
Some of the demographic data collected in the CPS, 
such as years of formal education and tenure with current 
employer, are useful as proxies for the human capital 
employees may have brought to their jobs and obtained 
while working at them. Additional human capital charac- 
teristics are obtainable by matching regular CPS 
microdata with those collected from the same sample 
surveys have covered occupational tenure and sources 
of training subsequent to assuming current position. The 
Department of Labor is a principal user of CPS data. 
Among other things, it uses the data to assess the occupa- 
tional distribution of employment and earnings. In gen- 
eral, CPS data are useful for assessing the characteristics 
of individual participants in the labor force. 

The DOT provides the most detailed description of 
occupations available at the moment. A 9-digit occupa- 
tional code represents the finest level of disaggregation 
in the DOT. The first three digits of the 9-digit DOT 
code are used to define an occupation based on the type 
of work performed and, if it affects the job content, 
the industry in which the job is located. The assignment 
of these digits is done in a way that is similar to how 
industrial classifications, such as the Standard Industrial 
Classification (SIC), define 3- and 4-digit industries. 
The middle three digits of the DOT code focus on 
the level of skills used to perform a job. Basic job 
skills are defined with respect to what a job holder does 
with respect to data, people, and things. Data skills range 
from comparing data to synthesizing data on the job; 
people skills range from taking instructions to mentoring; 
and skills with things range from handling things to set- 
ting up. The DOT assigns seven skill levels to data, 
nine levels to people, and eight levels to things. Thus, 
in a 9-digit DOT code, the fourth digit refers to a skill 
rating with respect to data, the fifth digit refers to a 
skill rating with respect to people, and the sixth digit 
denotes the skill level with regard to things. The final 
three digits of the 9-digit codes in the DOT are used 
to differentiate, on an alphabetical basis, among occupa- 
tions that have the same first six digits. 

In the current version of the DOT, information con- 
cerning the use of skills is not confined to the occupa- 
tional code. A ‘‘definition trailer’’ provides additional 
skills-related information in the form of any specific vo- 
cational preparation (SVP) and the extent of general edu- 
cational development (GED) required to perform in an 
occupation. The GED codings reflect the needs for rea- 
soning, mathematical, and language skills. Additional in- 
formation on physical demands is also provided in the 
definition trailer. 


The detail provided by the DOT and the attempt it 
makes to distinguish differences in skill level and type 
reflect its major use by government employment offices 
to match job applicants with job orders they receive. 
That is a very detailed task, requiring work at levels 
for which data are usually not tabulated. In addition to 
employment placement, DOT classifications are also used 
for purposes s-ch as curriculum development, alk : labor 

The DOT categories, however, are mot directiy put 
to use to collect and tabulate labor market data per*aining 
to occupations. As described earlier, the CPS tabulates 
the SOC. Employers, of course, are another source of 
data on occupational employment. The major vehicle for 
the collection of data from establishments is the OES. 
The OES, conducted by BLS, draws occupational titles 
and descriptions principally from the DOT. However, the 
OES occupational categories do not correspond exactly 
to either the DOT or the SOC and it is necessary to 
use a crosswalk to relate the OES to either of the other 
two classifications. Employers are not currently used as 
a source of information about the human capital of their 
employees. Of course, except for training for which em- 
ployers pay, they are not apt to collect and tabulate 
much information about their employees’ level of human 
capital. The information may be in the employees’ per- 
sonnel files, but it is not tabulated. 


Some General Terms and Their 
Definitions and Uses 


The purpose of this section is to introduce and define, 
in a general way, some terms that will be used intensively 
in the remainder of this paper. The concepts discussed 
are work content, worker attributes, job, occupation, in- 
dustry, skill type, and skill level. Most of the definitions 
reflect current usage in the DOT or are adapted from 
APDOT recommendations. Specific adaptations of these 
terms for purposes of the “‘ideal’’ SOC are discussed 
as the need arises in the remainder of the paper. 


Work content. A term introduced by APDOT, work con- 
tent is the combination of basic activities and tasks that 
define what a person does at the workplace. These duties, 
and their objectives, typicaily define a job. However, 
the skills required to fulfill those duties are not nec- 
essarily job specific. Work content may be used inter- 
changeably with “‘type of work.”’ 


Worker attributes. This term is intended to be descriptive 
of aspects of human capital or skills in use in the labor 
market. However, the DOT and APDOT define worker 
attributes in somewhat different ways. The main dif- 
ference lies in the level of detail with which attributes 
are defined. There is also a subtle difference in perspec- 
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DOT are required to some degree in ail occupations. 

In APDOT's view, worker attrit-ites represent a contin- 
uum of skills-related information concerning occupations. 
In addition to the list of DOT attributes, APDOT includes 
years of education and work experience, and a detailed 
listing of personal aptitudes and abilities, such as, cog- 
attributes that are best thought of as skill type attributes. 
These include occupation-specific skills (reading blue- 
specific knowledge (types of law, specific foreign lan- 
guage skills, etc.) Finally, APDOT includes a listing of 

Both the DOT and APDOT models concerning worker 
attributes are valuable tools for determining worker or 
occupational skill levels and types (see below). The 
APDOT model is more detailed, but as noted by APDOT, 
requires further research on the issues of specification 


Job. A job refers to the set of work-related tasks per- 
formed by an individual at his or her place of work. 
The set of tasks that comprise a job is employer deter- 
mined and is a function of the organizational (production) 
structure at the place of employment. A j b is establish- 
ment specific but several people may perform the same 
job, that is, the content of their work may be the same, 
at that establishment. 


Occupation. An occupation is a collection of like jobs 
performed at more than one establishment. Occupations 
may or may not be industry specific. The jobs that com- 
prise an occupation should be similar with respect to 
the main tasks performed, work objectives, worker at- 
tributes, and skill level. Because of these shared aspects 
with respect to human capital and work characteristics, 
individual mobility is greatest across jobs within the same 
occupational category. 


Industry. In an occupational system, industry serves as 
a useful classifier for occupations that are industry spe- 
cific. It adds to the description of the type of work 
required in those occupations. In the terminology of 
tions found in a range of industries, the industry classi- 
fication is necessary for an analysis of occupational mo- 
bility or the transferability of skills. Industry also provides 
a link between the demand for output and the labor 
requirements to produce that output. 


Skill Type. The term skill type represents one dimension 
by which occupations may be aggregated. At low levels 
of aggregation, skill type may be synonymous with occu- 
pation and type of work.? That is the case when an 
occupation is unique with respect to its objectives and 
other work content requirements. Some other occupations 

may represent a natural hierarchy with respect to individ- 
at ieikeaind, to fe Tiles tedes, het ta ao cs 
when occupations are linked together by similarities in 
tasks performed and work objectives but are performed 
at different skill levels. In other words, one occupation 
may represent the necessary training ground for another 
occupation that is performed at a higher ‘evel of skill. 
Thus, skill type, even at low levels of aggregation, may 
consist of a collection of occupations. Within a skill 
type, individuals may move from one occupation to an- 
other by acquirirg higher levels of skills? This type 
of mobility is not as easy as moving across jobs within 
an occupational group, but is easier than moving across 
skill types. 

At higher levels of aggregation, skill types would be 
defined on the basis of general, as opposed to occupation 
specific, forms of human capital, work objectives, and/or 
work attributes. For example, the master titles and term 
titles defined in the DOT and SOC, such as, manager, 
consultant, etc., are skill types based on broad similarities 
in work objectives and attributes. The specific tasks, or 
the type of work, of managers and consultants may, how- 
ever, vary across occupations. Designations such as blue- 
collar and white-collar are skill types that include an 
implicit reference to human capita: 

Due to the conceptual nature of this paper, and its 
focus on occupational hierarchies, the term skill type 
will generally be used in its more aggregative sense. 
In other words, skill type will be used to denote a set 
of occupations linked together either by means of a natu- 
ral progression in skill levels or other broad similarities 
in work objectives and/or human capital requirements. 


Skill Level. Skill level refers to the range and complexity 
of worker attributes that are used in the performance 
of an occupation. The attributes used to define skill level 
should be used to some degree in all occupations. In 
other words, skill level should not be defined over at- 
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tributes that are specific to a given occupation or skill 
type. 

Skill level may be defined with reference to either 
a person or an occupation. There is an identity between 
the two when persons of a given skill level are employed 
im occupations requiring that skill level. However, there 
often are exceptions because individuals may be hired 
to perform jobs for which they may be under or over 
qualified. The discussion below defines skill level with 
reference to occupations rather than to persons. This ap- 
proach is consistent with current empirical practices in 
the DOT. Another advantage of this approach is that 
occupational requirements and attributes are generally 
easier to observe and quantify than personal aptitudes 
and abilities. The approach described below is also fully 
consistent with the less aggregative approach rec- 
ommended by APDOT. A link between the detailed 
APDOT recommendations and the concepts explored 
below may be established as those recommendations are 
tested empirically. 

Skill level may be defined by considering the human 
capital requirements of occupations and the complexity 
of other worker attributes that must be used in an occupa- 
tion. Human capital requirements are the years of edu- 
cation, training, and experience that are required of an 
incumbent in an occupation. The current version of the 
DOT lists several pieces of information for each occupa- 
tion that may be used to determine skill level. The com- 
plexity of tasks may be determined with appeal to the 
DOT concept of data, people, and things (DPT) and gen- 
eral educational development (SED). As explained earlier 
in this paper, the concept of DPT refers to basic functions 
that must be performed to some degree in any occupation. 
In other words, people must interact with data, other 
people, and things to some extent in any occupation. 
Similarly, GED refers to the levels of reasoning, mathe- 
matical, and language skills that are necessary to perform 
in a given occupation. 

The DOT has a ranking system in place that can be 
used to ascertain the level of complexity or skill with 
which each of these fundamental functions are used in 
an occupation. Thus, in the context of the current DOT, 
skill level would be defined with reference to the middle 
three digits of the 9-digit occupational code and the GED 
ratings in the definition trailers. The definition trailers 
also provide information on the amount of specific voca- 
tional preparation (SVP) required in an occupation. The 
SVP concept covers only job specific education and train- 
ing and may be modified to include, or used in conjunc- 
tion with, general levels of education and training. 

Finally, it should be noted that skill level does not 
refer to the levels of efficiency with which individual 
workers perform on their job. For example, years of 
ee SS ee ee 


In sum, skill level refers not to how well a worker 
performs in a given occupation, but to the minimum 
level of requirements with respect to DPT, GED, SVP, 
and related attributes that are required for average per- 
formance in that occupation.s These requirements are at- 
tributes of occupations, but they pertain to skills required 


the minimum level of skill necessary to do so.® 


Unit of Observation, Classification 
Concept, and Hierarchical Structure 


The unit of observation, classification concept, and 
hierarchical structure are conceptual issues that are ger- 
mane to any exercise in classification. This section de- 
scribes how these issues impact the choice of an occupa- 
tional classification. 


Unit of observation 

The first consideration in classification is deciding what 
should be classified. Should the unit of observation be 
people or occupations? Choosing the latter implies gather- 
ing a list of occupational titles and documenting the char- 
acteristics of those occupations. It leads to a classification 
of what people do or, at the least, what people are hired 
to do. In addition, one may document the skills required 
to perform on the job. Such documentation reflects the 
demand side of the labor market. However, classifying 
by occupations does not necessarily tell us what people 
are trained to do or are capable of doing. That requires 
the classification of people. 

Individual labor market participants may be distin- 
guished by their personal attributes. These attributes de- 
fine the skills possessed by individual workers and are 
relevant to the ability of a person to gain employment 
or to be self-employed. However, an employer may em- 
ploy a person at a job that only requires the partial 
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use of that person's attributes. Or the employer may 
decide to hire a person on the basis of only one of 
the several attributes that person possesses. Thus, it is 
possible that persons may fal! into different classifications 
depending on whether the unit of observation is the indi- 
vidual or the job. For example, a college graduate may 
be employed as a taxi driver but would not be classified 
as such based on personal attributes. 

The foregoing discussion suggests that the choice of 
a classification unit pa*ly depends on the anticipated 
use of the resulting classification system. “.alyses of 
the demand side of the market would benefit most from 
a classification of occupations, whereas supply-side analy- 
ses would prefer the classification of people. Of course, 
it is likely that separate classifications for both units 
are needed to address the spectrum of issues raised about 
Iebor markets. An example of the need for data by both 
classifications is the analysis of the question of whether 
work force skills match job requirements. Such analysis 
is necessary to evaluate education and training needs. 


Concepts relevant to classifying occupations 

As noted in the previous section, classification is heav- 
ily influenced by use. That is because a classification 
is a framework by which information may be aggregated. 
If the information is economic in content, economic the- 
Ory suggests various rules by which data points can be 
about the underlying structure of economic activity. An 
excellent expositior of these approaches is found in Trip- 
lett (1990). 

Economists, of course, are not the sole users of occupa- 
tional classifications and the data produced using those 


set of skills for a set of 
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members of different occupational categories. It, ia 


the point of view of the employer, the two sets of work- 
ers are perfect substitutes, they are both classified in 
the same occupational category. 

Ir. the more typical case, substitution between jobs 
lies in Setween the aforementioned extremes. For exam- 
ple, a taxi driver may substitute for a bus driver, even 
if not perfectly. in those cases, a rule called functional 
aggregation may be used to Getermine whether taxi and 
bus drivers belong weether as a single aggregate. Func- 
tional aggregation permits any class of partially substitut- 
able workers to be combined if the rate at which they 
may be substituted for each other does not depend upon 
the employment levels of any other occupational groups. 
Thus, in a transportation company, taxi and bus drivers 
may be combined ito a single category called “‘drivers”™ 
if one type of driver may be substituted for another 
independemiy of the employment of other occupational 
Categones at the company. 

In summary, the demand-side app oach to occupational 
classification reduces to the proposition that if an em- 
ployer considers a group of employer: as a distinct factor 
of production—that is, a distinct input to the production 
process, such workers comprise an occupation. 

Alternatively, one could think of classifying workers 
into occupations according to the skills they bring to 
the marketplace—skills reflecting the level and type of 
formal and informal education, experience, aptitude, ana- 
lytical abilities, etc. This is anal~gous to classifying em- 
ployees by the attributes they can potentially provide. 
This may be thought of as the supply-side approach. 
It is an approach in which the person, rather than the 
job, is classified. It is useful in quantifying the skills 
or human capital brought to labor markets and determin- 
ing how they were produced and whether or not they 

An approach which is neutral to the supply-demand 
issue is called the hedonic approach and was suggested 
hy Triplett (1990). The hedonic approach would specify 
wage regressions with variables reflecting the kinds of 
skills workers offer. If econometric estimation determines 
that two sets of workers may be described by the same 
regression structure, those wokers could be deemed to 
comprise a single occupation and a distinct factor of 
production.’ For example, it may be the case that the 
attributes of bus and taxi drivers are valued identically 
in the marketplace. In that case, the hedonic approach 
would suggest retaining only one occupational category— 
drivers. The main drawback of the hedonic approach to 
occupational classification is that workers’ characteristics 
that are valued in the marketplace—other than schooling 
and experience—are difficult to discern and measure.* 
In other words, it may not be possible to specify regres- 
sions sufficiently mich in explanatory variables to make 
accurate distinctions among occupations. 


1” 


Decisions about the unit of observation and the classi- 


The ~-nceptual Basis of the idesi SOC 


Clearly, an “ideal SOC"’ should have a conceptual 
basis consistent with the use to which the resulting data 
are put. Because there are many uses, it is easy to con- 


pations based on human capital m quirements or on use 
in production underscore the need to consider the use(s) 
to be made of the resulting data sets. The only US. 
study of this subject is one conducted by Westat of 
DOT users. (See Westat, Inc., 1993.) The principal users 
of the DOT fall into 10 broad categories. These categories 
of uses range from vocational counseling t curriculum 
development to employment placement. An important 
finding of the Westat survey is that all users of the 
DOT place considerable value on information pertaining 
to the basic skills required on the job. Related information 
on educational and other training requirements is also 
considered of high value. DOT users would also like 
to be able to group occupations by skill requirements 
as well as by tasks performed on the job. The general 
emphasis on skills on the part of DOT users reflects 
the fact most of them find it very important to be able 
to determine the transferability of skills across occupa- 
Ons. 

The findings of the Westat survey are echoed in a 
survey the Canadian government did of users of its occu- 
pational classification system. Thus, the new National 
Occupational Classification (NOC) of Canada ¢roups oc- 


cupations on the basis of skill levels and types. Skill 
level is defined im the NOC as “‘the amount and type 


A classification system that provides more transparer: 
information on skill level and type is clearly in demand. 
However, years of schooling and/or experience alone are 
not sufficient to capture skill level. Skill level and type 
were defined in the section on general terms above but 
are revisited im the section about the concepts for an 
ideal SOC under *‘skill level and type,"" below, in a 
more specific context. Subsequently, the choice of hier- 
archy section describes the choice of a suitable hierarchy 
and the following section discusses the choice of a unit 
of observation. Based on the principles outlined in these 
sections, a discussion follows that outlines the ideal SOC, 
presents a case study, and also discusses the feasibility 
of implementing the ideal with the present nature of 
statistical data gathering. 


Skill level and type 

The occupational classification systems that emphasize 
skill level and type have chosen to classify occupations 
on the basis of their requirements with respect to skill 
attributes such as years of schooling and experience. As 
mentioned, an extreme is the ISCO’s use of years of 
schooling as the only criterion. However, reliance on 
these criteria alone is apt to produce less than satisfactory 
results. For example, on what basis does one compare 
the skill level of a manager with 18 years of education 
and 2 years of experience with that of a carpenter with 
12 years of education and 10 years of experience? Clear- 
ly, if one were classifying workers on the basis of skill, 
the separation of these two individuals is possible only 
require articulation. 

The limiting nature of schooling and experience sug- 
gests that it is necessary to find an alternative approach 
to classifying skill level and type. With regard to skill 


found im the DOT principles of data, people and things 
(DPT), general educational development (GED), and spe- 
be supplemented by data on years of education and gen- 
eral labor market experience. 

The DOT cocepts underlime the basic skills people 
bring to work. People create, gather and disseminate data 
and knowledge; they manage, interact with, or make stra- 
tegic use of people; or they design or manipulate things 
to produce other things, whether or not tangible. Simi- 
larly, all jobs use reasoning, mathematical, and language 
skills to some extent. These notions of skill are generally 
independent of job or occupation type, or of type of 
schooling and experience. Specific vocational preparation 
may not necessarily lead so skills that are transferable 
across occupations. However, it is often substitutable with 
general education and it does represent a proxy for the 
complexity of tasks that must be performed in an occupa- 
tion. 

Given the basic skilis that are used at work, it is 
now necessary to define the level at which they are 
used. The DOT currently has a scaling system in place 
to rank the level at which DPT and GED skills are 
used in a joo. The DOT defines seven skill levels within 
skills are assigned six levels each, and specific vocational 
preparation consists of seven levels. T*cse rankings pro- 
vide the necessary raw materials, in conjunction with 
other data, such as years of education, to rank occupa- 
tions by skill levels. As noted earlier, APDOT rec- 
ommendations may lead to an even more refined and 
continuous spectrum of skill levels.'! 

The answer to the problem of defining skill types at 
higher levels of aggregation lies in the research of Reich 
(1992), Porat (1976), and Baumol and Wolff (see Osberg, 
Wolff, and Baumol, 1989). Reich is not concerned with 
the question of occupational classification but with the 
question of how job structures affect the way nations 
compete in global markets. One of his findings is that 
global competition has different implications for workers 
depending on their skill level and type. What is relevant 
for occupational classification from his research is the 
distillation of skill types to three essential categories: 
Routine production, in-person services, and symbolic-ana- 
lytic. Routine production involves the routine and repet- 
itive performance of tasks, whether it is on a factory 
floor or office building. The provision of in-person serv- 
ices may or may not be routine but is distinguished 
from other occupations by the requirement for direct 
irteraction with the consumer of the services being pro- 
duced. Finally, symbolic-analytic occupations are distin- 
guished by their focus on the analytic use of information 
and/or know.edge to generate more information and 


level, it was suggested above that the answer may be knowledge. 
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The work of Baumol and Wolff, and Porat, also leads 
to the definition of three basic categories of workers 
and occupations. According to thei terminology, workers 
are either information/knowledge workers, goods produc- 
ers, Or service producers. The main difference between 
the Reich and the Baumol-Wolff categories is that 
Baumol and Wolff are not concerned with the question 
of whether information related work is routine or sym- 
bolic-analytic. That may also be the case with regard 
to the production of goods or services. ir sum, Baumol 
and Wolff divide workers and occupations primarily on 
the basis of their outputs, while Reich is additionally 
concemed with underlying similarities in the performance 
of tasks. 

The concepts of skill level and type outlined above 
are suitable for use im characterizing amy occupation. 
Thus, either skill level or skill type may be used to 
classify occupations or people. Howevei, note that skill 
level and type are often interconnected. Some skill types 
inherently call upon a greater range and complexity of 
worker attributes than other skill types. Similarly, if occu- 
pations have been grouped together by skill levels, it 
may still be useful to differentiate emong them on the 
basis of their skill types. In other words, 1 is best to 
classify occupations not by just skill level or skill type, 
but by both skill level and type. They would represent 
two dimensions of an occupational classification. The si- 
multaneous representation of occupations across these two 
dimensions also recognizes the possibility that worker 
mobility across skill types is not the same as the mobility 
across skill levels. 


The choice of hierarchy 

The choice of hierarchy depends upon the particular 
characteristics of occupations that a classification system 
wishes to highlight. Occupations may be characterized 
by their skill requirements or by their work content. The 
former would emphasize the skill levels ind types 
brought to or used in the marketplace whereas the latter 
would emphasize the structure of production used by 
employers. The distinction between skill type and work 
content is worth repeating here. Skill types are usually 
transferable across occupations and industries. Work con- 
tent is usually descriptive of a particular job in a particu- 
las industry. In terms of current usage, work content 
may be used interchangeably with type of work and that 
will be the case during the remainder of this paper. 

A focus on type of work performed leads to what 
may be described as a bottom-up system of aggregation. 
By this approach, information is first gathered on the 
fines" levels of job requirements and then aggregated 
on the basis of similarities in the type of work performed. 
The DOT is such a system. The SOC, unlike the DOT, 
was not built on the empirical analysis of detailed job 
categories, but its structure is consistent with a bottom- 
up approach to aggregation. The type-of-work approach 
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may lead to different skill levels climbing the same ladder 
up the occupational tree. For example, the 2-digit SOC 
category of Transportation Occupations includes airplane 
pilots as well as taxicab drivers. Thus, this system is 
not satisfactory m providing wansparent information on 
the human capital content of the labor force. In addition, 
basing occupational schemes on types of work performed 
ties the system to production structures thai are not gen- 
erally stable. Thus, the current DOT overemphasizes man- 
ufacturing sector occupations at the expense of services 
or information related occupations. 

A skills-based system of occupational classification 
leads to a top-down system of aggregation. Individuals 
would be first grouped according to the skill level and 
type they bring to the market, and occupations would 
be grouped on the basis of skills they require for average 
performance. As discussed earlier, skill types may be 
differentiated on the basis of as few as three yardsticks: 
Symbolic-analytic, services, and routine production; or 
tion on the basis of skill type would consist of a very 
high level of aggregation. Simultaneously, skill levels 
could also be distinguished along as few as three or 
four categories. The Canadian system, for example, de- 
fines four skill levels. 

A skills-based system would tend to break apart occu- 
pations even if they are similar with reference to type 
of work performed. Thus, a skill-ievel based system 
would lead to a scheme where the association between 
airplane pilots and taxicab drivers would be severed. An 
emphasis on skills would offer several advantages. It 
would illuminate not the substitutability (or lack thereof) 
among jobs—a form of knowledge that is useless to 
most users of the SOC—but the potential transferability 
of skills across different types of jobs.'2 The approach 
would also mean that the upper layers of aggregation 
would not be sensitive to the constantly changing nature 
of the production structure. Indeed, this approach would 
be quick to signal changes in the underlying structure 
of economic activity. For example, the increasing empha- 
sis on the production and dissemination of knowledge 
would have been quickly revealed as a shift in employ- 
ment from routine production to symbolic-analytic work. 

The differences between the bottom-up and top-down 
approach should not be over stressed, however. Ulti- 
mately. the two approaches attempt to classify the same 
underlying set of jobs or workers. In fact, the two ap- 
proaches are not substitutes but complements. That is 
because a skill based approach is best suited for a broad 
aggregation of occupations. The Reich system, for exam- 
ple, essentially permits three skill types. Given the apples 
and oranges problem inherent in comparing skill types, 
it is wise not to attempt a very fine level of detail 
with respect to skill types. Detailed occupational classes 
are instead best defined on the basis of type of work 
performed.'3 Thus, even a skills-based approach must 


ultimately rely on the type-of-work approach. For that 
reason, the ideal SOC presented im the next section uses 
type of work as a third dimension of occupational classi- 
fication. 


The choice of a unit of observation 

A classification system that is primarily based on the 
principles of work content or type of work performed 
would clearly use occupations as the unit of observation. 
However, a skills-based system could potentially use ei- 
ther people or occupations as the unit of observation. 
People possess the skills that are required by or used 
in the performance of occupational duties. More often 
than not, it will be the case that personal attributes and 
occupational requirements are in harmony and it is not 
necessary to make a distinction between worker and occu- 
pation. However, due to the potential for mismatches 
between workers and occupations, it is necessary to make 
a choice. 

Two factors drive the choice of a unit of observation 
in favor of an occupation. First, direct information on 
the skill characteristics of workers is very limited. In 
principle, the information is collectable but no such data 
set currently exists. Second. the data that may be obtained 
from individuals may only serve general purposes. It may 
be possible to sort the supply of chemical engineers from 
the supply of heart surgeons, but how does one sort 
high school graduates by skill type? Ultimately, since 
most people only bring general forms of human capital 
to the labor market, people must also be sorted by the 
skills they practice on the job. In other words, many 
worker attributes, even if they are not job specific, are 
often obtained on the job. 

Thus, for a skills-based system, it also makes sense 
to choose the occupation as a unit of observation. It 
is important to note that the characteristics of occupations 
that would be classified would generally be the character- 
istics of the workers employed in those occupations. The 
emphasis is on skills that are mobile with the worker 
and are transferable across occupations. In that sense, 
an occupation as a unit of observation is united in pur- 
pose with a person as a unit of observation. 


An ideal SOC 


This section presents an occupational classification 
using the principles of skill levels and types. That presen- 
tation is followed by a case study of some existing DOT 
occupational categories to betier illuminate the application 
of the classification concepts discussed in this paper. Fi- 
nally, this section presents general guidelines for the im- 
plementation of the ideal SOC. 

An ideal SOC with a focus on the characteristics of 
occupations with respect to skill levels and types is out- 
line? in table 1. The structure described in table | is 
a top-down structure. It begins by categorizing three basic 
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types are based on the work of Reich, Porat, and Baumol 
and Wolff. Next, each broad skill type is broken down 
into three skill levels based on the principles contained 
in the current version of the DOT. Details on the choice 
of the three skill levels are provided below im this section. 
classes at the highest level of aggregation. 

Table | also shows how the major occupational cat- 
egories currently present in the SOC would be classified 
under a skills-based SOC. The goal of table | is to 
present the basic hierarchical structure of an ideal SOC. 
The occupational titles sisted in the table draw heavily 
on current nomenclature and are meant to be no more 
than suggestive. The use of existing titles, however, does 
serve to highlight the complementary nature of classifica- 
tions based on skills and those based on type of work. 
The crganizational structure in table | is based on skill 
levels and types but what it organizes is the myriad 
types of work being performed in the labor market. 

The categorization of the three skill types is based 
primarily on the nature of work objectives or the nature 
of the output resulting from the performance of an occu- 
increasing spread of information-based technologies 
across all occupations and places of work. 

Information occupations involve the creation, distribu- 
tion, processing, storage, and retrieval of data, informa- 
tion, or knowledge. The end product of an information 
activity is generally more information. Information activi- 
ties may involve the management of people, but that 
is generally done by the processing or strategic use of 
data. Similarly, information activities also involve signifi- 
cant interaction with other people, but again that ‘s in 
the general cause of creating or distributing information. 
Information activities do not usually result in the direct 
creation or exchange of a tangible good or service. 
Service occupations generally involve direct interaction 
with consumers either in the act of exchange or produc- 
tion. That coincides with the notion of in-person services 
as expounded by Reich. However, not all traditional in- 
person services are classified here as service occupations. 
For example, teachers, because of their information pro- 
viding role, are not classified in table | as service work- 
ers. 

Goods occupations are directly engaged in or are close- 
ly related to the extraction or production of tangible com- 
interaction with consumers. Another characteristic of 


Stage of conceptualization, no attempt was made to con- 
form to the fairly detailed levels of skill ratings inherent 
in the DOT. Further research is required to devise and 
implement an objective scheme that would collapse the 
DOT data on various aspects of worker attributes into 
three skill levels. 

The skill-level divisions in table 1 are based on subjec- 
tive judgement. Skill level I is the highest skill level 
znd skill level III represents the lowest level. The aggre- 
gation scheme implicit in table | was designed, in part, 
to illustrate some of the options offered by data currently 
available in the DOT. With respect to GED, the six 
levels of skills currently present in the DOT were subjec- 
tively collapsed to three as follows: High (levels five 
and six), medium (levels four and three), and low (levels 
two and one). Similarly, for data skills, levels zero and 
one are considered high; levels two to four are medium; 
and levels five and six are low. For people skills, high 
means levels zero and one; middie means levels two 
to five; and low means levels six to eight. For skills 
with respect to things, high means levels zero and one; 
middle means levels two to four; and low means levels 
five to seven. With regard to specific vocational prepara- 
tion, levels one to five are considered low; levels six 
and seven mean medium; and levels eight and nine mean 
high.'+ Finally, an additional layer of judgement was 
imposed to combine together the various elements of 
skills implicit in DPT, GED, and SVP. 

The assignment of skill level to some occupations is 
an easy task. For example, natural scientists, no doubt, 
are information workers of the highest skill level. The 
same is true of physicians as service workers and engi- 
neers as goods workers. However, some other occupa- 
tions, based on their current definitions, are not that easy 
to classify. The current SOC classifies teachers into two 
categories—postsecondary and other. That is a type-of- 
work criterion. But not all postsecondary teaching occupa- 
tions are created equal with respect to skill level. Teach- 
ers in graduate research institutions are, for example, 
required to perform creative research, but other post- 
secondary teachers may not wave similar research respon- 
sibilities. Therefore, table | distinguishes between teach- 
ers based on their relationship to data rather than their 
place of employment. Teachers who also create and ana- 
lyze knowledge are placed under skill level 1, whereas 
teachers whose primary function is the dissemination of 
knowledge are placed in skill level II. 

Some other occupational categories currently in exist- 
ence also represent a collection of different skill levels. 
Transposiation occupations, for example, are a collection 
of skill levels ranging from an airplane pilot to a taxi 
driver. Therefore, that group has been classified into three 
skill levels under the category of services. Similarly, rou- 
tine library and archive occupations have been classified 
as ‘‘information storage and retrieval’’ occupations under 
the third skill level of information occupations to distin- 


guish them from the high-skill group of librarians, arch:- 
vists, and curators. 

Just as the assignment of a skill level to an occupation 
is not always apparent, neither is the assignment of an 
occupation to one of the three basic occupational cat- 
egonies—information, service, and goods—always appar- 
ent. For example, transportation services may include the 
transportation of goods, an activity that does not require 
interaction with the ultimate consumer. Further, the trans- 
portation of goods transforms a key characteristic of 
goods—their location. For these reasons, some transpor- 
tation occupations belong in the goods category. How- 
ever, since the occupational characteristics of transporting 
people or goods are the same, all transportation occupa- 
tions were preserved under the same umbrella group of 

The possibility that occupations may cut across more 
than one skill type or skill level suggests that it may 
be desirable to develop a system of primary and second- 
ary activities as is currently the case with the SIC. For 
example, restaurant ownership/management occupations 
combine elements of information and service occupations. 
However, the occupation may be classified into one skill 
type—information—on the basis of its primary functions. 
At the same time, note may be made of the secondary 
skill type inherent in the occupation. 

The occupational detail presented in table | is fairly 
broad and merely suggestive of occupational titles. Fur- 
ther detail may be realized by appeal to existing notions 
of type of work. Type of work can, in fact, serve as 
the third dimension of classification. For example, all 
supervisors are assigned to level II information occupa- 
tions, but, within that aggregate, supervisors may be di- 
vided into smaller groups according to the type of work 
supervised. In other words, the ideal SOC would not 
distinguish between occupations that are similar with re- 
spect to skill level and type unless employers themselves 
choose to distinguish between them. These types of dis- 
tinctions are commonly found along industrial lines. 

The hierarchy shown in table | begins by classifying 
occupations into one of three basic skill type categories— 
information, services, and goods—and then divides them 
further into one of three skill levels. Note, however, 
that this order of classification could have been easily 
reversed. For instance, all occupations of skill level | 
could have been grouped together first, and then divided 
into three skill-type categories. 

The order in which the occupational data are aggre- 
gated can be based on the hiring practices of employers. 
It is often suggested, for example, that small firms have 
different expectations about their employees than large 
firms. One interpretation of that statement is that small 
firms require their employees to perform across more 
than one skill level or skill type. A doctor who also 
performs nursing duties is an example of someone func- 
tioning across skill levels, whereas a chef who owns 


and manages a restaurant is combining skill types. If 
it is the case that small firms want their employees 
function across more than one skill level, 
the same skill type, table | can be adapted to 


levels. Similarly, if firms hire according to 
but expect versatility across skill types, table ! 
be suitably rearranged by first organizing the data 
skill level. However, the classification in table | requires 
further adaptation to allow for the possibility that em- 
ployee functions may include a combination of different 
skill levels and types. In that case, it may be necessary 
to resort to a system of primary and secondary activities 
based on time allocation. That would be necessary, for 
example, in the case of a restaurant owner-manager (in- 
formation occupation, level I) who also waits on tables 


(service occupation, level III.) 

In summary, the occupational classification shown in 
table 1 is a three-dimensional classification. The three 
classifying variables are skill level, skill type, and type 
of work. Figure | displays a graphical representation of 
these notions. In figure 1, the vertical axis represents 
skill level and the horizontal axis represents skill type. 
The third dimension—type of work—is represented by 
the axis labeled industry since industry is often synony- 
mous with type of work. The intersection of service occu- 
pations and the transportation industry yields a three- 
tier column representing three skill levels. This column 
is differentiated from another set of service occupations— 
health services—due to differences in the type of work. 
Since in-person health services require a minimum of 
skill level Il, the intersection of services and the health- 
care industry yields only a two-tier column. With regard 
to information occupations, the boxes marked ‘‘II’’ rep- 
resent supervisory occupations within the two industries. 
Boxes at a higher level could be used to represent mana- 
gerial occupations, and those at a lower level could be 
used to represent secretarial occupations. 

The interaction between skill level and occupational 
detail is shown in figure 2. The focus in that figure 
is On transportation occupations. As shown in figure 2, 
airplane pilots need a higher level of skill than train 
(locomotive) engineers who, in turn, are required to pos- 
sess a higher level of skill than taxi drivers. Thus, while 
these three occupations are similar with respect to skill 
type, they share no association with respect to skill level. 


Case study 

The case study shows how some detailed occupations 
taken from the DOT would be assigned a place in the 
“*ideal’’ SOC framework as shown in table 1. The focus 
of the case study is on the assignment of skill levels 
and skill types to occupations; the assignment of indus- 
tries is not considered. The occupations, suggested by 
BLS staff, are as follows: 
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DOT code Tite of ocoupetion 
141-137-010 Proguchon manage sOverhsing 
180-167-142 Manage’. nursery 
605-280-010 Miing-Tacwre set-up operator | 
605-685-030 Miing-maecwre tee 
955-222-010 instructor. westewsile’-rreaime pia 


Complete description of these occupations, as given in 
the DOT, are shown in chart 1. 
principally involves the coordination of commercial art 
activities and the supervision of workers. The occupation 
also includes the selection of arrangement and style of 
the commercial art. Witt. regard to skill type, this occupa- 
tion is clearly an information related activity. The objec- 
tive of the occupation, or its output, is dissemination, 
collection, and review of information. With regard to 
skill level, this occupaiion is middle level. The occupation 
receives middle level ratings with respect to GED: ratings 
of three or four on scales of one to six. The same 
is true of the extent of specific vocational preparation, 
used here as a substitute for years of education and 
experience. The occupation requires middle to high levels 
of skills with respect to data and people, but only a 
low level of skills with respect to things. The preponder- 
ance of middle level skills means that this occupation 
is a level I] information occupation. 
making decisions regarding the quantity and variety of 
plants to be grown based on the analysis of data concerm- 
ing elements of nature, demand conditions, etc. The nurs- 
planting to marketing through a layer of subordinate su- 
pervisory personnel. These are all information related 
skills. However, the occupation also involves making 
control. These are production or goods-related decisions. 
Thus, the skill type of this occupation could be either 
information or goods. Given that the occupation requires 
an intimate knowledge of the production process and 
includes activities directly related to production, this oc- 
cupation, along with other farm-management occupations, 
Gust calelie to Ga @ ade eam. An 
exact determination of piimary and secondary activities 
would require further information on the allocation of 
time of a nursery manager. Regarding skill level, this 
occupation receives generally high ratings on the GED 
and SVP scale. It also receives a high rating with respect 
to data. Its low rating with respect to people appears 
to be an anomaly given that the occupation involves 
the coordination and supervision of activities.'* In table 
1, this occupation would be classified as a goods, level 
1, occupation. '6 
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OCCUPATIONAL DETAIL 


SKILL TYPE 


FIGURE 2: INTERACTION BETWEEN SKILL LEVEL AND 
SERVICES (Transportation) 
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The milling-machine set-up operator and milling-ma- 
chine tender are examples of occupations that are of 
the same narrow skill type but are performed at different 
skill levels. Am operator represents a natural order of 
progression for a tender. Because of the differences in 
skill level, the two should be retained as separate occupa- 
tions. A milling-machine set-up operator is a goods, level 
Il, occupation. The occupation does receiv: the highest 
rating with respect to the operation of things, but its 
ratings with respect to data and people range from the 
middie level to the lowest level. The GED and SVP 
ratings of the occupations are middle level. The occupa- 
tion falls into the goods category because of its clear 
relationship to the manipulation and production of tan- 
gible things. A milling-machine tender shares some pro- 
duction-related duties with an operator. However, a 
tender’s duties with respect to data are virtually nonexist- 
ent, and only low levels of skill are required with respect 
to people and things. Correspondingly, a milling-machine 
tender receives low ratings on the GED and SVP scale. 
Thus, this occupation is a goods, level III, occupation. 

An instructor, wastewater-treatment plant, is clearly an 
information occupation. The occupation is about the dis- 
semination of information, albeit with respect to the oper- 
ation of things. The GED, SVP, and DPT of this occupa- 
tion uniformly signal that this occupation uses middle- 
level skills. Thus, this occupation is an information, level 
Il, occupation. 


impiementation of the ideal SOC 

This section discusses the possibilities of implementing 
the ideal SOC within the framework of current statistical 
data gathering activities. The precise form of implementa- 
tion depends, of course, on the final form adopted for 
the ideal SOC and on the results of feasibility studies. 

For the most part, implementation of a skills-based 
system is possible without the need for major revisions 
in statistical surveys. Skill levels were defined on the 
basis of principles already implemented to a large degree 
in the current DOT. Skill types are also discernible within 
the present DOT framework. In addition, the unit of 
observation is an occupation, not a person. The ideal 
SOC classifies occupations based on their requirements 
with respect to skills. These skills are required of work- 
ers, but they are imposed by employers. Thus, establish- 
ment surveys similar to the types already conducted, but 
with a new emphasis on occupational skills, would be 
sufficient to gather the required data. Household surveys 
would not be needed to implement the ideal SOC. In 
fact, skills-based establishment surveys are likely to sug- 
gest ways in which household surveys may be improved 
with regard to the gathering of data on human capital. 

Perhaps the simplest form of implementation would 
be to revisit the issue of skills at the time of the next 
revision of the DOT. For example, data on years of 
education and labor market experience required by occu- 


pations may also be collected. It would also be desirable 
to ascertain the extent of substitutability between general 
education and specific vocational preparation in an occu- 
pation. Thought should be given to moving the GED 
and SVP data to a more prominent place in the occupa- 
tional coding. One possibility is to collapse the DPT 
and GED ratings into one numeral each, instead of the 
present three. That would require the development of 
a weighting scheme that “‘adds up”’ the various compo- 
nents of DPT and GED into one number representative 
of the overall skill requirements of an occupation. The 
aggregative skill levels should differentiate no more than 
three or four classes of skills. 

The advantage of summarizing the data on DPT and 
GED is that the middle three digits of a 9-digit DOT 
code could then be used to convey more information 
than is the case today. The fourth digit of the 9-digit 
DOT code would represent the DPT skill level, the fifth 
digit would stand for GED skills, and the sixth digit 
would represent educational requirements, including any 
specific vocational preparation. More detailed data on 
DPT, GED, and educational requirements could be placed 
in the definition trailer. 

The discussion above is couched in terms of existing 
DOT terminology but is consistent with the recommenda- 
tions of APDOT. APDOT has recommended that skill 
levels should be defined over a broader continuum of 
worker attributes than just DPT or GED. From the point 
of view of the ideal SOC, that type of detail represents 
a device for disaggregation. The need for aggregative 
representation of skill levels arises from the need to clas- 

The DPT concept deserves reconsideration for reasons 
other than just the APDOT recommendations. For exas:.- 
ple, insiruction skills might be viewed more in light of 
their relationship to the dissemination of knowledge than 
by the nature of their relationship to people. The same 
might hold for ‘‘diverting’’ as a people skill.'? The rea- 
son why instruction is viewed as a higher level skill 
than diverting is not clear. If they are to be ranked, 
it may be feasible to do so by appealing to the level 
of skill, or complexity, with which they are called upon 
to analyze and deliver information. 

The DOT concepts of how individuals relate to things 
also need to be reevaluated. Currently, the DOT places 
strong emphasis on manual dexterity in the use of things. 
However, the manual skills used to operate the machinery 
and tools of the manufacturing economy are becoming 
less relevant in an increasingly information-based econ- 
omy. The tools of an information economy are electronic, 
not mechanical. They are operated not with physical dex- 
terity but with the writing of commands in coded lan- 
guages. Computers, after all, are mere things, but the 
skills with which occupations or people relate to these 
things are not fully reflected in the DOT. Thus, it is 
the case that the DOT assigns computer scientists the 


lowest possible level of skill with respect to things.'* 
The need to reconsider the notion of skills with respect 
to things is also underlined by the penetration of elec- 
tronics into the world of manufacturing. Robotics and 
computer aided design (CAD) and computer aided manu- 
facturing (CAM) are examples of manufacturing proc- 
esses where people relate to things in ways that are 
not manual. 

The OES could be used as a vehicle for testing the 
feasibility of implementing a skills-based system of clas- 
sification. For example, the OES could present a sample 
of employers with more information on skill levels as- 
signed to occupations by the DOT. The OES could then 
elicit the opinion of employers regarding those assign- 
ments. That could prove to be of value in ascertaining 
how employers view the issue of skill levels. Alter- 
natively, the OES could ask employers to assign their 
own skill-level ranking to occupations. Sufficient agree- 
ment across employers could be used as a guideline for 
assigning skill levels to occupations. A sample of employ- 
ers may also be tested to determine the extent of informa- 
tion they can provide about their employees. Even if 
an employer reports that a particular job does not require 
a college degree, it may be the case that most employees 
in that job hold a college degree. That type of information 
may lead to a reevaluation of requirements for some 
occupations, in addition to substituting for some house- 
hold survey type of information. 


Conclusions 


This paper has proposed an occupational classification 
system that is capable of serving as a successor to the 
SOC. The proposed system is based on the classification 
of occupations primarily by skill levels and types, but 
in a way that complements the type-of-work approach. 
Thus, the system represents the evolution, and not the 
replacement, of existing classifications. Skill level and 
type are defined in a way that are largely consistent 
with the current definitions in the DOT and the rec- 
ommendations of APDOT. The type-of-work approach 
proves valuable with respect to the separation of occupa- 
tions at lower levels of aggregation. 

Because the proposed system classifies the characteris- 
tics of occupations, it can be implemented within current 
establishment-based data gathering frameworks. The high- 
est level of aggregation in the current SOC consists of 
20 occupations, not including military and miscellaneous 
occupations. The proposed SOC would consist of only 
nine 1-digit categories based on the combination of three 
skill levels and three skill types. But the proposed SOC 
preserves and enhances the current value of the SOC 
and DOT to their users. For example, while the traditional 
type-of-work function of the SOC and DOT would be 
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instead of running two wage regressions, the data for 
the two sets of workers may be pooled into one regres- 
sion because the workers belong to the same population 
(occupation). 

® This is also a drawback of the supply-side approach. 

9 Of course, this does not mean that the workers filling 
these jobs are necessarily identical. In disequilibrium, ie. 
when workers and the jobs they fill are mismatched, 
personal attributes are not necessarily the same thing 
as the requirements of jobs with respect to those at- 


‘1! It should be noted here that while the DOT provides 


12 An occupational classification that emphasizes skills 
would also be vaiuable to researchers attempting to deter- 
mine the extent to which people are working in occupa- 
tions for which they are under or over qualified. 

13 The distinction between skill type and type of work 
was noted earlier in the section. 

'4The exact meaning of these levels are described in 
the DOT handbooks. Note that with respect to DPT, 
the DOT uses low numbers to “te higher levels of 
skills, whereas with respect to‘ = and SVP the DOT 
uses high number to denote greare, _ ‘Il levels. 

'5 It should be noted here that the DOT itself acknow/- 
edges that its ratings on the people scale are somewhat 
arbitrary. 

16 Another anomaly in the descrijsion of this occupa- 
tion appears in the list of undefined related titles. One 
undefined related title is Manager, Retail Nursery. How- 
ever, the duties of a retail nursery manager would appear 
to represent only a subset of the duties of a nursery 
manager. No decisions regarding the production of plants 
are required at the retail level. A retail nursery manager, 
lacking the connection to production, would most likely 
appear as an Information, Level II, worker in Table |. 
The occupation is not designated a service occupation 
because it appears to lack direct contact with consumers 


in a significant manner. 


17 **Diverting’’ is classified as a people skill in the 
DOT. It is defined as the act of amusing others (usually 
accomplished through the medium of stage, screen, tele- 
vision, or radio.) 

8 Reflecting the DOT focus on manual dexterity, Com- 
puter Operators (DOT Code 213-362-010) receive a 
higher rating with respect to things than Computer Sys- 
tems Engineers (DOT Code 033-167-010). To the DOT's 
tions also appear for the first time. 
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Jobs differ on the basis of numerous attributes, and 
workers differ in their characteristics. Indeed, Welch and 
MaClennan (1976) suggest that **. . . if job content is 
defined as embracing what people do, their relation to 
others and what others do, and remuneration, both psy- 
chic and monetary, the logical conclusion is that no two 
people hold precisely the same job."’ (p. 1) For purposes 
of data collection and analysis involving occupations, a 
system or systems must be adopted which summarize 
this information in an efficient fashion. 

This paper examines needs for occupational! classifica- 
tion and properties of an ideal occupational classification 
system or systems designed to address these needs. We 
place particular emphasis on the needs of analytic users 
of the establishment and household surveys conducted 
by statistical agencies, recognizing that there are other 
uses and users. 

At present, no single ‘‘official’’ classification system 
exists for occupations for the United States. The second 
section of this paper provides background on criteria in 
existing U.S. systems. Then, we discuss conceptual issues 
in grouping data on workers, focusing on the implications 
of economic theory. Next, we use CPS data on individual 
workers to investigate the importance of the Census occu- 
pational codes in explaining wages. More specifically, 
we aggregate 3-digit Census occupations in such a way 
as to ensure the minimal loss in variance of wages, 
and we examine the contribution of standard human cap- 
ital variables as well as occupation in explaining wages. 
The next section examines various classification issues 
in light of the theoretical discussion and empirical results 
presented in the earlier sections. The final section con- 
cludes. 


A brief summary of U.S. classification systems 
Various Federal agencies promulgate a number of dif- 
ferent occupational classification systems. The Office of 
Management and Budget issues the Standard Occupa- 
tional Classification system (SOC) and the Bureau of 
the Census uses its own system for its population Census 
and household surveys. The Department of Labor itself 
developed three occupational approaches. The first of 
these, the Dictionary of Occupational Titles (DOT), is 
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issued by the Employment and Training Administration, 
and the other two systems are used by the Occupational 
Employment Statistics survey (OES) and the Occupational 
Compensation Survey Program (OCSP) in the Bureau 
of Labor Statistics. 

The DOT is not used for statistical data collection. 
Its original purpose was providing public, State, and local 
tion and the techniques for proper classification and 
placement of unemployed workers. The DOT is by far 
the most detailed occupational classification system, con- 
taining 12,741 distinct occupational classifications. Occu- 
pational analysts have estimated the various skill require- 
ments placed on the worker in each of these occupations. 
Requirements are stated in terms of levels of a fixed 
set of skills. The various skill dimensions include edu- 
cational development, the language and math skills re- 
quired for the position, the amount of time required to 
develop the facility for average job performance, the 
strength and motor coordination required to perform the 
job, and the worker's responsibility for dealing with peo- 
ple and materials. 

The SOC contains 664 distinct occupational categories 
and was last revised in 1980. The categories are for 
the most pt aggregations of the more detailed DOT 
categories. The SOC was developed in order to establish 
“*common definitions and classifications for use by Fed- 
eral statistical agencies and other organizations.’ The 
primary organizing principle is that “‘an occupation 
should be classified on the basis of work performed.”’ 
(Standard Occupational Classification Manual, 1977) 
Thus, skills, training, education, licenses, and credentuais 
are not bases for classification. In addition, occupations 
are usually defined independently of work setting, large 
size is not a sufficient reason for separate identification 
of occupaiions and small size is not a sufficient reason 
for exclusion from separate identification; and supervisors 
are identified separately from other workers. 

The Census and OES systems both take the SOC as 
a starting point and make changes that are deemed appro- 
priate.' OES uses its system in an establishment survey 
that is used to develop national and state employment 
data for detailed occupation by industry. Surveys im which 
the Census codes are used include the monthly Current 
rop=tation Survey (CPS), which is collected for the BLS. 


mately 500 distinc: occupational classifications, while the 
OES system contains about 750. The SOC and the Census 
systems are similar im many respects although they differ 
in some ways that are noted below. Both classifk sions 
emphasize production-related occupations. About 4] per- 
cemt of the Census categories and 48 percent of the 
occupations contain only 28 percent of all workers in 
the 1989 CPS. Both classifications also contain a consid- 
erable number of managerial, professional, and technical 
jobs. About 31 percent and 28 percent of the Census 
to these occupatimns, however, in contrast to production- 
related occupations, this is roughly proportional to em- 
ployment, as 28 percent of all workers in the 1989 CPS 
are employed in managerial. professional, and technical 
occupations. 

viewed as being of special imterest to data users, such 
as technology-related occupations and those which require 
special training. In addition, the OES classifications place 
somewhat greater weight on distinguishing between the 
functions performed in different jobs, while the Census 
system is more strongly onented toward distinguishing 
between the industries in which different jobs are found. 
Thus, for example, the OES system distinguishes between 
while the Census sytem groups both of these jobs under 
Census system distinguishes between “‘sales workers, 
fidelity equipment, and appliances,’ and ‘“‘sales workers, 
places all these jobs under the classification, “‘sales- 
persons, retail.” 

Finally, the Occupational Compensation Survey pro- 
gram also has its own classification system. Because 
OCSP is prmarily concerned with comparing Federal 
Government pay to pay in the private sector, OCSP’s 
classification system focuses on jobs actually found in 
the Government.2 OCSP’s classification system is quite 
detailed. In contrast to the DOT and SOC classifir 
OCSP occupations frequently are divided into 
more work levels or ‘‘grades."" For example, OCSr ¢ 
tinguishes between six different grades of accountants, 
cach grade distinguished by a different level of overall 
responsibility and duties. 


Conceptual! approaches to classifying 
occupations 

As has been recognized explicitly in ongoing work 
by the Economic Classification Policy Committee (BCPC) 


a) 
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For purposes of analyzing labor markets, it is appealing 
to think im terms of conceptual approaches based on 
models of the demand for labor—how employers choose 
to use different type: of labor—and the supply of labor— 
Ths oc oak Ge ti one 
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grouping critenon. Functional aggregation 
method that depends on the structure of the production 
or cost function, specificelly on certain ‘‘separability”’ 


(1986, pp. 462-3) finds a generally inverse relationship 
between a groups’ average skill (as measured by the 
production/nonproduction worker distinction or by edu- 
cation) and the elasticity of demand for its labor. This 
says that the percentage decline im the demand for more 
highly educated workers in response to a given percent- 
age increase im their wages is less than the percentage 
decline in the demand for less educated workers in re- 
sponse to the same percent increase in their wages. 
Hamermesh also concludes (p. 467) that a fall in the 
price of capital services will cause employers to produce 
Groupings based on demand side factors may be of inter- 
mation on what types of workers employers are looking 
for would be of interest to students or unemployed work- 
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ication system. In fact, if a goal of occupa- 
data is to provide information on skills transfer- 
. then having occupations be defined so as to be 
specific to an industry is counterproductive. 
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ferentials have been found (see Rosen's 1986 summary) 


A similar argument pertains to skills, at 


deciding on whether t become a doctor, a lawyer, a 


Other aggregation criteria. Firms’ demand for workers 
(job types offered to the market) will depend on the 
nature of technology and individuals’ work choices will 
depend on preferences, as described above. Market clear- 
ing wages will depend im turn on both supply and demand 
considerations. 

Triplett (1990) has imroduced the idea of ““hedonic 
aggregation’’ for purposes of determining both industry 
and occupational groupings. This approach would use 
a statistical procedure to group individuals into occupa- 
tions based on similarity of the hedonic function, a func- 
tion which relates the price of a product or type of 
labor to its characteristics. While Triplett explicitly sug- 
gests an aggregation based on the productive characteris- 
tics of workers, a more general hedonic function based 
on all the market-clearing attributes could be used. 

A major focus of labor economists and policy analysts 
is examination of the determinants of wages and earnings, 
particularly education and experience (or age). Wages 
and salaries are also the focus of the Federal pay-setting 
activities toward which certain of BLS's wage surveys 
have been targeted. The only previous empirical study 
of how occupations should be grouped of which we are 
aware, namely Welch and MaClennan (1976), groups on 
wages. We examine this approach in the next section, 


s© aS to minimize the loss im wage variance across 
groups. Because wages are determined by the interaction 
of supply and demand, this approach automatically takes 
imto account both demand- and supply-side factors. 


Grouping occupations: an empirical study 

In this section, we present results of an empirical study 
examming the extent to which variations in wages can 
be explained by detailed occupational codes and how 
much of this explanatory power remains after aggregating 
Rather than grouping specifically on demand- or supply- 
side criteria, the aggregation scheme discussed below is 
based on market outcomes. Specifically, occupations are 
grouped together if they offer a similar wage and apart 
if they offer dissimilar wages; it makes no difference 
whether these wage similanties and differences are caused 


tion for all occupations and industries. In addition, cstab- 
lishment data do not contain the human capital measures 
on which we also focus. 


Clusters on wages. Welch and MaClennan (1976) found 


1! in 100 Public Use Samples of the 1960 and 1970 
Censuses to analyze how much wage information is actu- 
ally contained im the 3-digit 1970 Census occupation 
codes. They found that wage differences across 3-digi 
occupations account for approximately 25 percent of the 
variation in wages in the Censuses and that aggregating 
to only nine titles preserves about 98 percent of this 
variance. Because the occupational codes have changed 
and because there may have been important changes in 
the wage structure im recent years, it is informative to 
repeat this exercise using more recent data. 

To guard against picking up any possible anomalies 
due to the recent recession, we have chosen to analyze 
wage data for the year 1989. As already noted, the source 
of our data is the CPS.* The subsample used in our 
analysis was obtained as follows. Each month those indi- 
viduals in the outgoing CPS sample rotations 
employed in a job the week prior 
asked the hours they usually work 
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istrators, n.e.c.,"" contains 5.3 percent of all the workers 
in the sample. The 40 largest occupational codes together 


which the wage <ute is the dependent variable and 
dummies, we obtain an R?2 of .33. In other words, about 
33 percent of the variance in wages in our sample can 


pations might seem to suggest that if we are interested 
in explaining wages, we might perhaps do better with 
some other occupational classification system. Still, it 
is important to realize frat .33 is not a low R2, particu- 
larly, when one considers that we are dealing with a 
cross section, that we have made no attempt to control 
for variables such as ‘abor market experience, and that 
survey errors alone will cause wages to vary across indi- 
viduals in our sample. All things considered, the 3-digit 
occupational codes appear to “‘explain’’ a substantial 
amount of the variation in wages. This is more impressive 
when one takes into account that the occupations are 
coded with considerable error.'2 


When we replace the 3-digit occupation dummies in 
the wage regression with the 46 2-digit Cemsus occupa- 
tion dummies, we obtain an R?2 of <3. And when we 
instead use the 14 |-digit Census occupation dummies, 
we get an R? equal to .21. Thus, while aggregation to 
the broader 2-digit and 1|-digit occupatioual codes pre- 
serves much of the wage information that is im the 3- 
digit codes, a substantial amount of information is lost, 
particularly when one goes to the !-digit categories. It 
is natural to ask whether we can find an aggregation 
scheme that preserves more wage information. And if 
so, whether we can glean any principles as to how occu- 
pations should be classified in the first place. 

The aggregation procedure we adopt is similar to 
Welch and MaClennan’s and is known as Ward's method. 
Ward's method is a hierarchical agglomerative procedure 
that is designed to maximize the variance across clusters. 
The procedure works as follows. Initially, we start with 
493 distinct clusters, where each cluster is defined by 
a 3-digit occupational code and is assigned a wage equal 
to the mean wage of all individuals in the occupation.'3 
Next we consider all possible ways of combining two 
of the occupations into the same cluster. Note that there 
are many different combinations (492 factorial). We 
choose that combination that maximizes the variance of 
wages across clusters (or, equivalently, minimizes the 
variance of « sges within clusters). This completes the 
first stage in the aggregation procedure. At the end of 
this stage, we have reduced the number of clusters by 
one. 

The next stage repeats the process. The procedure con- 
tinues by steps until we have combined all the occupa- 
tions into two clusters. We may note that the procedure 
is not fully efficient because once we have joined two 
clusters we do not allow them to be untied at some 
future stage. However, from our results it will be clear 
that this restriction is not very serious.'+ One other gen- 
eral feature of the aggregation procedure is worth noting. 
The procedure tends to join clusters with small numbers 
of observations and to produce clusters with roughly the 
same number of observations; we will return to this point 
below. 

The results of applying the aggregation procedure to 
the CPS data are summarized in table 1, which reports 
the R2 from the wage-rate equation using various sized 
clusters. Our aggregation clearly does a much better job 
of preserving wage information than does the Census 
aggregation to 2-digit and |-digit occupations. The results 
are quite striking. Ninety-nine percent of the variance 
explained by all the 3-digit occupational codes is pre- 
served after aggregation to 14 clusters. Aggregation to 
10 groups retains 98 percent of the variance and aggrega- 
tion to 5 groups preserves 94 percent of the initial vari- 
ance. In fact, 70 percent of the initial wage variance 
across 3-digit occupations is preserved when we aggre- 
gate to only two occupational groups. These results are 


146 


very similar to Welch and MaClennan’s using the 1960 
and 1970 Census data. 

Clearly then, broad aggregation preserves most of the 
wage information in the detailed occupation codes. One 
reason for this is the uneven distribution of observations 
a few observations is not likely to provide much informa- 
tion about wages (or anything else for that matter). Welch 
and MaClennan (p. 6) refer to this uneven distribution 
when they note that “‘the ‘worm’s eye view’ problem 
im naming occupations is perhaps best exemplified by 
noting that truck drivers represemt 4.0 percent of our 
sample and are not differentiated, while there are at least 
7 CAR Cs Sr GE, Ce D ceeteaee 
account for less than | percent of the sample.”’ 
wie & centurion Go autenthend amusien Oe 
result when we aggregate to 10 clusters. For reference 
purposes, we have attempted to provide summary names 
for each of the 10 clusters. The lower and higher wage 
clusters are easier to describe than are the middle clusters. 
The lowest wage cluster (“‘low service and low sales’ ’) 
is comprised of certain service workers (“‘low service’’) 
and apparel and shoe sales workers. The top two clusters 
are comprised almost entirely of lawyers, engineers, med- 
ical scientists, and pilots. Seventy percent of precision 
production workers are found in the middle clusters 
(“‘precision production, crafts, and high sales’’ and ‘‘pre- 
cision production, foremen, and low professional’’). Dif- 
ferent types of sales workers are quite different in terms 
of earning power, being mostly found in the lowest two 
clusters (42 percent) or the middle two clusters. The 
five largest 3-digit occupations comprising each cluster 
are listed in table 3.'6 The most striking feature of table 
2 is the strong positive relation between education and 
wages; higher paying occupations clearly have higher av- 
erage education levels. In fact, the relation is nearly per- 
fect: the educational rankings of the different occupational 
groupings correspond nearly exactly to their wage 
rankings. 

The next thing to note from table 2 is that the high- 
wage, high-education occupational clusters are much 
smaller than the low-wage, low-education clusters. The 
highest wage occupational cluster (“‘medical, scientists, 
judges, and pilots’’), is the smallest cluster in the sample, 
containing only 126 observations, .23 percent of the total 
sample. The occupational cluster with the second highest 
wage (‘‘engineers, lawyers, and other professional’’) is 
the second smallest cluster, containing 521 observations, 
.98 percent of the sample. The third highest wage occupa 
tional cluster (“‘marketing, financial, and professors’ 
contains 2.4'3 observations, 4.5 percent of the 
Thus, in spit: of the fact that the Ward 
Se eee ee es mee i 
three highest wage occupations account for 
percent of the ent.re sample, while the three 
occupations account for 51 percent of the 


When estimating wage equations, economists have 
found that they typically obtain better results when they 
use the log wage as the dependent variable. We will 
therefore follow the tradition of using log wage as the 
dependent variable. To isolate the effects of the change 
in functional form, we start by replicating our earlier 
analysis of variance, replacing the simple wage by the 
log wage. 

As table | shows, when we estimate an equation in 
which the log wage is the dependent variable and the 
3-digit occupational dummies are the only explanatory 
variables, we obtain an R2 equal to .406, indicating that 
the 3-digit occupational dummies explain about 41 per- 
cemt of the variance in log wages. Note that the R?2 
for the log wage equation even exceeds that in the wage 
equation. Thus, the 3-digit occupational codes clearly 
contain a lot of information, whether one is interested 
in wages or log wages. As was true vith the wage 
information, aggregation into broader clusters preserves 
most of the information on log wages provided that the 
aggregation is done effficiently. For example, aggregation 
to 10 clusters preserves 98.3 percent of the initial wage 
variation across occupations and aggregation to 5 clusters 
perserves 92.6 percent of the initial wage variation across 
occupations. 

Table 2 summarizes the groupings that result when 
we aggregate to 10 clusters. Examination of table 2 indi- 
cates that the clusters are different in a key respect from 
those we obtained when we aggregated so as to maximize 
the variation in wages across clusters.'? Specifically, the 
high-wage groupings include a higher fraction of the sam- 
ple when we aggregate so as to maximize the variation 
in log wages across clusters. The explanation for this 
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Given the close connection between an individual's edu- 
cation and his occupation, information on occupation 
alone will tell the researcher a great deal about workers’ 


As discussed above, in light of the correlation between 
education and occupation, it is of interest to see how 
much wage information is contained in education and 


sented in column | of table 4. Note that the equation 
includes dummy indicators showing whether the individ- 
ual has only a high school degree, has attended college 
but does not have a bachelors degree, has a bachelors 
degree, or has education beyond the bachelors (the omit- 
ted variable is no high school degree). As expected, the 
coefficients on the education dummies all have a positive 
sign and indicate that the greater is an individual's edu- 
cation, the greater is his expected log wage. Also in- 
cluded in the wage equation are the variables age, which 
largely se.ves as a proxy for labor market experience, 
and age squared. The positive coefficient on age and 
the negative coefficient on age squared indicates that 
log wages increase at a diminishing rate with age. Finally, 
we ‘ave included dummy variables indicating whether 
or not the individual is male and whether he is white 
or black (the omitted race category includes Hispanics, 
Asians, and ‘‘others’’).'* The regression coefficients con- 
firm the usual finding that controlling for age and edu- 
cation, men carn more than women and whites earn more 
than blacks and others. For our purposes, the most useful 
Statistic is the R2, which is equal to .369, indicating 


indicators account for about 37 percent of the variance 
in log wages. 

Our results indicate that the 3-digit occupational codes 
by themselves explain about 41 percent of the variance 
in log wages, while the human capital indicators by them- 
selves explain about 37 percent of the variance in log 


dummies and the human capital indicators in the 


estimated equation has an R?2 of .508, indicating 
together the human capital indicators and 
codes explain about half of the variation in log wages. 
Thus, as expected, much of the wage information i 


in the complete equation is less than .88. Still, the occu- 
pational codes do contain a significant amount of wage 
information that is not contained in the human capital 
indicators. Specifically, adding the occupational dummies 
to the log wage equation enables us to explain an addi- 
tional 14 percent of variance in log wages (as indicated 
by the increase in the R2 from .369 to .508).'9 

As expected, introducing the occupational dummies 
into the wage equation has a strong effect on the edu- 
cation coefficients. In fact, these coefficients are nearly 
cut in half. For example, the coefficient on the college 
degree dummy falls from .550 to .282. Thus, controlling 
for occupation, a college degree raises an individual's 
log wage by .282 (where the comparison is with what 
the individual would earn if he did not graduate from 
high school). In interpreting this result, keep in mind 
that .282 is clearly not the total return the average indi- 
vidual can expect from the degree because the degree 
grants the individual entry into higher paying occupations. 
Taking this effect into account, the total expected increase 
in log wages from the college degree is .550, the coeffi- 
cient in the wage equation that does not contain occupa- 
tional dummies. However, note that the .550 figure is 
only the average return to the college degree. Individuals 
who acquire different types of skills in college will earn 
different wages. For example, someone majoring in engi- 
neering might expect to earn more than than someone 
majoring in English. The occupational information can 
enable the researcher to determine the returns to the dif- 
ferent fields. This information can be particularly valuable 
if, as in the present case, the researcher does not have 
information on the individual's actual major. 


In light of the information possessed by the occupa- 
tional codes, it is reasonable to ask why researchers using 
household data have not made more use of the occupa- 
tional dummies. One reason may be that it is not a 
priori clear how to imterpret occupational effects because 
occupations are not explicitly linked to skills or job at- 
tributes. 

Another more subtle reason that occupational coeffi- 
cients are hard to interpret and draw policy conclusions 
from involves the problem of *‘self-selection.”’ Individ- 
vals are not randomly assigned to occupations, but make 
decisions about occupations on the basis of their skills 
and preferences. Engineers can be expected to have dif- 
ferent innate abilities than individuals in, say, marketing, 
and carpenters ill have different abilities than painters. 
Thus, occupational wage coefficients will pick up both 
returns to particular skills and self-selection effects. Note, 
however, that the same -‘ling is true of educational wage 
coefficients. In fact, there has been considerable debate 
among economists as to whether the positive effect of 
education on wages is due to the fact that education 
actually imparts skills that are valuable in the job market 
or whether it simply reflects the fact that education serves 
as an ability signal. 

Finally, we conclude the empirical analysis by adding 
22 industry dummies and a dummy variable indicating 
whether or not the individual is a union member to the 
log wage equation. Interestingly, adding these variables 
only raises the R2 to .538. Thus, somewhat surprisingly, 
the industry dummies contain little information that is 
not already in the human capital indicators and occupa- 
tional codes.20 

We close this section by noting a topic for furthc; 
onstrates that the occupational codes contain quite a bit 
of wage information that is not contained in the standard 
human capital variables. In light of the discussion in 
the preceding section, the explanation for this would seem 
to be that when we add occupational dummies to a wage 
equation that already contains human capital indicators, 
we are controlling for unspecified skill and job attribute 
differences across occupations. The logical question to 
ask is whether this is picked up in the DOT information 
on job skills and attributes.2' If the DOT information 
on job skills and attributes is accurate, then it should 
be able to explain much of the occupational wage dif- 
ferences. 


Alternative classification systems 
Our theoretical discussion and empirical analysis have 
some clear implications for classification systems. 


Purpose of groupings. An important implication of the 
preceding discussion is that the occupational grouping 
appropriate for analytic studies will depend crucially on 
the question at hand. A grouping that is appropriate for 
analyzing demand-side considerations will be inappropri- 


from one perspective may be necessary from another. 
bus drivers." From the employer's side, these two occu- 
drives a large vehicle through a wide variety of taffic 
situations. But from the worker's side, these two occupa- 
ber and timing of hours of work for school bus drivers 
tance bus drivers. Two alternative classification systems 
are one possibility. (The possibility of having two systems 
for industry classification has been pointed out in ECPC 
issues paper #1 and clsewhere.) But since many uses 
of occupational data focus on market outcomes, a sysiem 
meeting both needs simultaneously may be desirable. A 
scheme that can accommodate both demand and supply 
side uses requires more detail than a system that can 
accommodate only one. This detail entails two types of 
costs. First, and most obvious, is the cost in terms of 
resources. Second, the more detailed the system, the 
greater will be the number of classification errors that 
occur in practice. 

In theory, current SOC-based classification systems are 
based on type of work, but, as discussed below, in prac- 
tice, occupational classifications appear related to skill 
and work setting (and perhaps other factors), making 
them amalgams of both the demand- and supply-based 
approaches. In contrast to a system satisfying both 
demand- and supply-side criteria, a system that is a mix- 
ture of multiple approaches may not be well-suited to 
a particular use, such as analyzing demand. 


Skills. Does the foregoing discussion imply that skills 
are a critical feature of a classification system motivated 
by economic theory? C-H-W explicitly did not attempt 
to determine which features and characteristics of jobs 
should be standardized, but they did find the use of 
skill attributes to be “‘intriguing.’’ For major policy 
needs, too, the skills dimension seems critical. Assess- 
ment of labor market opportunities facing individuals, 
the need for various types of training programs, and 
so forth could not proceed using data which provide 
no skills measures. 

Both the demand-side and supply-side arguments above 
motivate attention to some measure of skills in a classi- 
fication system. The demand-side arguments focus on 
production relationships which might seem to suggest 
that one should view the function that a worker carries 
out as the critical dimension of a job. But the ability 
of a worker to serve a particular function depends on 
certain specific productive skills—the ability to serve 
some functions in a law firm depends on being a lawyer, 
the ability to work in some jobs depends on the ability 
to do heavy lifting, sales jobs require person-to-person 
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A classification system defining occupations in terms of 
required skills and job attributes would be far better suit- 


what skills are required to obtain these jobs. 

A focus on skills seems in general accord with points 
made by Reich (1991). Reich is highly critical of govern- 
ment occupational classifications and suggests that for 


type of work performed. Human capital variables, espe- 
cially education and expenence, are measures of skills; 
evidence for this is provided by the significant effects 
that these vanables have on wages (even after controlling 
for occupation). Yet we find that the Census groupings 
that retain most of the variance in wages are very closely 
associated with education. This seems to say that the 
functionally-based occupational categories are closely re- 
lated to skills. Further, we have argued that many func- 
tions are dependent on workers having certain types of 
skills. The mmportance of the occupational dummies in 
the wage equation demonstrates that the occupational 
codes are picking up some specific skills—the significant 
occupation dummies are largely picking up the fact that 
occupations that require similar amounts of schooling but 
involve different “‘fields’’ will offer different wages. 

The empirical analysis of CPS data reveals that even 
though human capital variables, including a proxy for 
expenence, and occupational dummies explain a great 
deal of the variance in wages, there is considerable vari- 
ation within the detailed Census occupational categories. 
This is partly because skill level will vary among workers 
with the same type of skill and experience level.2* For 
the most part, our discussion of skills has focused on 
skill type, such as the distinction between being an engi- 
neer or a social worker, not on the level or amount 
of skill that is required for the job or possessed by 
the individual. Firms choose to employ and utilize work- 
ers with varying skill or “‘work’’ levels; for example, 
they may hire electrical engineers of varying skill level. 
Thus, we would expect to observe considerable wage 
variation within narrowly-defined occupations if skill lev- 
els matter.25 


Size of groupings and aggregation criteria. Another im- 
mediate implication of both the demand-based and the 
supply-based approaches is that size is not a classification 
criterion. C-H-W illustrate this with respect to sales work- 
ers and professors. Even though there are far fewer pro- 
fessors than sales workers, we may still want more de- 
tailed occupational classifications for professors than for 
sales workers. The substitutability between, say, sales 
workers, apparel, and sales workers, shoes, is far greater 
than that between college professors of economics and 
those im English. This is so because the amount of addi- 
tional education/training for a professor to switch from 
English to economics is much greater than that required 
for a sales worker to switch from shoes to apparel. Re- 
gardiess of whether the employer or the eraployee was 
responsible for the training, the switch from the English 
to the economics department (or vice versa) would be 
very costly, and even th ugh some aspects of the jobs 
are the same, the individual's preferences and various 
skills with respect to the different fields could make 
this a quite difficult ‘hange. In other cases, might 
be another type of sill, one not easily provided by 
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formal education or training, that is at issue. For instance, 
we may weal to distinguish between sales engineers and 
skills, somehow defined. Similarly, we may want to dis- 
and financial analysts. 

At the same time, there is little point im a classification 

system defining an occupation so small im size that reli- 
able estimates of the wage or other charactistics cannot 
be obtained in any survey in which it is employed. There 
thus arises the question of how English professors and 
economics professors should be placed into more aggre- 
gative groupings if there are not enough classifications 
to keep them separate. Which skill type should be empha- 
sized—knowledge of economics or English or the ability 
to teach? From the viewpoint of skill transferability, 
clearly an economics professor is much more able to 
move to an economic research job in a consulting firm 
than to a job as an English professor. From the demand 
side, economics professors and economic consultants are 
thus more substitutable than are economics and English 
professors. From the supply side, the aggregation criterion 
is less clear, a job as an economics professor has some 
attributes in common with a job as an English professor 
and some attributes in common with a job as an econom- 
ics consultant, but an economics professor can more eas- 
ily become a researcher in a consulting firm than an 
English professor. 
Needs for household versus establishment surveys. Studies 
addressing labor supply issues and wage determination 
typically use household data sources such as the CPS. 
In contrast to the human capital variables, education and 
experience, these studies frequently do not use the occu- 
pational groupings. But our analysis shows they do mat- 
ter. One reason the occupational information is sometimes 
not used may be that it is hard to mterpret and draw 
policy conclusions from occupational effects because oc- 
cupations are not explicitly tied to skills and job at- 
tributes. (As discussed above, self-selection is a second 
factor making interpretation difficult.) 

Should the occupational classification system employed 
in a particular survey depend on the other data that sur- 
vey provides? For instance, the skills based approach 
may give particular emphasis to the extent of education 
and experience required for a job, but household surveys 
already provide this data, so this type of detail would 
provide little additional information. In contrast, establish- 
ment surveys seldom provide information on the charac- 
teristics of workers, so if it is to be captured at all, 
skills based information must be incorporated into the 
occupational classification structure. 

Put another way, in household surveys we can group 
directly on one set of skill variables, education and expe- 
rience. It is typically not possible to do this in establish- 
ment surveys, and SOC-type classifications do not permit 


it exactly (although, as we have seen, the clusters of 
SOC-based classifications are strongly associated with 
education). But it would be possible to develop a system 
closely to formal education and training requirements. 
For household surveys, occupational categories interpret- 
able on dimensions other than education and experience 
would be of interest, for instance, skill types such as 
dealing with people. 

As noted above, attributes of jobs that affect supply 
and hence wages should not be ignored for some pur- 
hours, and so forth. It should be possible to collect infor- 
mation on occupations defined on these attributes in both 
establishment and household surveys. 

In household surveys, it is difficult to distinguish accu- 
rately between some occupations that require a similar 
type but different level of skill, for example, R.N. versus 
L.P.N. versus nursing aide. It would be even more dif- 
ficult to code occupations according to work level within 
them (such as six grades of accountants). But in establish- 
ment surveys it is possible (although more costly) to 
obtain information on work levels within an occupation. 

This discussion does not imply that it would be desir- 
able to have separate classification systems for household 
and establishment surveys. Rather, i implies that if a 
goal is to have a system or systems that are used for 
both, it may be desirable for some purposes or even 
necessary in some cases to collapse (aggregate) categories 
differently in different surveys. 


Conclusions 

Our empirical analysis demonstrates that the 3-digit 
Census occupations contain quite a bit of mformation 
on wages. But it also makes clear that this information 
can be preserved at a much broader level of aggregation. 
However, one should not simply use the aggregate 1- 
and 2-digit Census codes—our aggregation scheme does 
a much better job of preserving information. Further, 
our results do not imply that the detail is unnecessary, 
because our aggregate categories may not be adequate 
for other purposes. Rather they indicate that empirical 
analyses can be improved if users develop their own 
aggregation schemes appropriate to their own purposes. 

Although the success of the Census codes in explaining 
market wages suggests that deniand and/or supply factors 
are already captured to a considerable extent in the exist- 
ing codes, a revised sysiem or systems based on fun- 
damental economic principles would be more suitable 
for economic analysis. Our discussion indicates that a 
demand-based classification system motivated by eco- 
nomic theory would differentiate among occupations on 
the basis of their function, which is closely related to 
productive skills. A supply-based system would differen- 
tiate among occupations based on job attributes, including 
skills that are costly to acquire. From the research econo- 
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mist’s point of view, we are unable to justify a sysiem 
cause demand- and supply-side substitution is much easier 
and less costly across low-skill jobs than across high- 
skill jobs, economic theory suggests that more detail is 
skill occupations. A revised classification sysiem based 
on fundamental economic principles would not only be 
more suitable for economic analysis, but would be more 
useful for other purposes as well. 


Notes 


' Although the Census and OES systems now take the 
SOC as a starting point, the original Census and OES 
systems actually preceded the SOC. 

2OCSP is a program in the Office of Compensation 
and Working Conditions (OCWC). OCWC is also respon- 
sible for obtaining the Employment Cost Index (ECI). 
The ECI uses the Census occcupational classification sys- 
tem. 
3 Recently, beginning with Triplett (1990)—also see the 
papers in Department of Commerce (1991) and the ECPC 
Issues Paper No. |—considerable attention has been given 
to two alternative approaches for industrial classification: 
a demand based approach and a supply based approach. 
A demand or market based approach would group estab- 
lishments (or perhaps some other unit of the firm) into 
industries on the basis of the demands for their products. 
A supply or production based approach would group es- 
tablishments into industries on the basis of their produc- 
tion processes. 

*See Triplett (1990) for a more detailed discussion 
of functional aggregation and other aggregation concepts. 
Rather than focusing on standard human capital variables, 
Triplett (1990) stresses the importance of looking at what 
workers do on the job. 

SOf course, workers also choose whether or not to 
work and how many hours to work. Standard models 
of labor supply focusing on these questions are not di- 
rectly relevant to the present discussion. However, they 
are important to keep in mind for many purposes to 
which occupational data are put. For instance, if the sup- 
ply of workers to a particular occupation is being exam- 
ined, there may be many people not working, as well 
as working in other occupations, who are qualified to 
do that job. Increasing wages or improving other job 
attributes will draw some of those persons into the mar- 
ket. Most data sets do not provide this information. Lon- 
gitudinal household data sets could provide some insights 
of this type. 

© The literature on equalizing differences has also found 
compensating wage differentials for locational characteris- 
tics such as climate and crime and for elements of non- 


tail compensating wage differentials are not relevant in 
classifying occupations. Theoretically, it seems desirable 
to consider wages and non-wage compensation as dimen- 
sions of compensation broadly defined rather than to con- 
sider non-wage compensation as an attribute of a job. 
The distinction appears to have to do with the fact that 
employers can fairly easily adjust non-wage compensa- 
attributes. For example, some jobs requiring heavy lifting 
or smposing pollution disamenities could be redesigned 
through use of different equipment. There are some job 
attributes, though, that could not be changed at any rea- 
sonable cost: for examnle, underground mining jobs or 
jobs washing windows in high-rise buildings are inher- 
ently dangerous. 
7 More technically, for an individual worker, supply- 
side criteria would dictate grouping available jobs on 
the basis of his or her preferences. Individuals would 
be grouped according to similarity of their preferences. 
8In our sample, individuals’ occupations are classified 
according to the 1980 Census codes. The codes were 
revised in 1990, but the revisions were fairly minor. 
9%Each housing unit selected to be in the CPS is ini- 
tially in the sample for 4 consecutive months, then leaves 
the sample for 8 months, and then re-enters the sample 
for 4 months before leaving permanently. 

1©Out of our inital sample of 53,136 workers, 101 
individuals had an imputed hourly wage that was less 
than or equal to $1 and 12 individuals had an hourly 
wage that was greater than or equal to $100. Careful 
examination makes one doubt the accuracy of these 
wages. Dropping the outliers raises the proportion of the 
variance in wages that is explained by the 3-digit occupa- 
tion codes from .25 to .33, but does not affect our results 
conceming the amount of the initial information that is 
preserved after aggregation. Dropping the low wage 
outliers has almost no effect on the occupation means. 
Dropping the high wage outliers significantly reduces the 
means in only a couple of occupations, most notably 
*““dancers’’ and *‘news vendors.’’ Like most of the occu- 
pations in our sample, these occupations contain only 
a few observations. As a result, a high wage outlier 
raises the mean wage. In the occupation, ‘‘dancers,’’ the 
““problem’’ individual appears to have severly 
underreported hours worked (perhaps because he only 
reported hours performing). 

1! **Topcoding’’ is another problem that needs to be 
mentioned. To ensure that individuals in the sample can- 
not be identified, the CPS does not report weekly carn- 
ings above some maximum level. In 1989, weekly earn- 
ings were topcoded at $1,923. In our data set, 226 indi- 
viduals were topcoded. Clearly, the imputed hourly wage 
for an individual with topcoded earnings will be biased 
downward. However, it is not clear a priori whether or 
not this imputed wage will be above or below those 
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of other individuals in the same occupaton because indi- 
viduals with topcoded earnings tend to have an unusually 
high wage (they also tend to work an unusual number 
of hours). In our sample, it turns out that omitting indi- 
im every occupation (although in most cases, not by very 
much). We have therefore kept topcoded individuals in 
the amount by which we underestimate wages. An allter- 
native approach would be to estimate a wage distribution 
for each occupation and then use this distribution to im- 
pute the wages of topcoded individuals. However, this 
approach is problematic because the fact that most of 
the 3-digit occupational codes contain only a few obser- 
vations means that it is unlikely that we could estimate 
wage distributions within occupations with much preci- 
sion. 

12 As an indication of this error, according to the CPS 
about 30 percent of workers switch occupations each 
month. This incredibly high number is undoubtedly large- 
ly due to interviewers often coding the same job dif- 
ferently in successive months. Of course, it is likely that 
the cross-sectional error is considerably lower than the 
error in “‘gross flows’’. For example, ‘f someone is cor- 
rectly coded as a registered nurse in January, incorrectly 
coded as a physician's assistant in February, and then 
correctly coded as an R.N. in March, his or her occupa- 
tion will be incorrectly coded in only | month, but in 
2 different months the data will indicate incorrectly that 
he or she switched occupations. 

'3 Recall that while there are 503 3-digit occupations, 
our sample contains no information on 10 of these occu- 
pations. They are therefore excluded from the analysis. 

'4Welch and MaClennan explored the effect of allow- 
ing rearrangements for aggregates involving a fixed num- 
ber of clusters. They found that for aggregates involving 
nine clusters, the proportion of the initial variance pre- 
served rose from 98 percent to 98.3 percent. For aggre- 
gates involving two clusters, the proportion of initial vari- 
ance preserved increased from 52.2 to 67.i percent. 

'SWelch and MaClennan are correct in pointing out 
that sparse occupational codes may not contain much 
information. Still, it may make very good sense to have 
15 detailed codes for professors and only | or 2 codes 
for truckdrivers. Professors teaching different subjects 
have very different specific skills and have obtained very 
different specific training. Truck drivers are much more 
homogeneous with respect to their skills and training. 
Put differently, different truck drivers are likely to be 
very substitutable with one another in the production 
process, but physics and fine arts professors are not. 
We will return to this point below. 

'6Qur clusters are in broad accord with those obtained 
by Welch and MaClennan, suggesting that this type of 
clustering provides some constancy over time, a desirable 
feature of any classification system. 


17 Note that if occupation A has a higher average wage 
than occupation B, then it is very likely to have a higher 
average log wage than occupation B because the 
wage is a monotone transform of the wage. As a result, 
in the break points between clusters. 

18 The sex and race variables may also capture pref- 
erence differences or market discrimination. 


pational wage effect as the effect that remains after taking 
the human capital variables into account. Clustering on 
the residual wage effects, we find that aggregation to 
10 clusters preserves 98 percent of the wage information. 
As was the case when we clustered on wages and log 
wages, we find that the residual wage effect is positvely 
correlated with education: occupational clusters with a 
higher mean education have a higher residual wage effect. 
In fact, the relationship is perfect. (Nevertheless, as was 
true when we clustered on wages and log wages, there 
is still a great deal of educational variation within each 
cluster.) 

20 These findings seem somewhat at odds with the “‘ef- 
ficiency wage’’ literature that stresses the importance of 
industry wage differences. (Of course, the Census occupa- 
tional cstegories contain some industry distinctions.) In 
the fuse we hope to investigate whether the industry 
wage effects that other authors have found are simply 
due to uncontrolled for occupational differences across 

21A possible data source is provided by Miller, 
Treiman, Cain, and Roos, 1980. The April 1971 CPS 
has been coded with third edition DOT codes as well 
as the 1970 Census occupation codes. Using the April 
1971 CPS, Miller, Treiman, Cain, and Roos average the 
DOT job attribute scores across all individuals in each 
Census occupation. 

22Current classification systems make an attempt to 
distinguish supervisors from other workers. At first 
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Tabie 1. Proportion of the variance in wages and log- wages 
explained by clusters of 3-digit occupstions 


Wages 433 0333 
10 0 326 
2 0233 
Log wages 493 0 406 
10 039 
2 0377 


Table 2. Ten occupational clusvers that preserve the most wage and log- wage information 


Number of Mean Wear 
Custer name Observations wage e0ucalon 
Wage miormation 
Low service and low sales 6163 sos 11.75 
Low clencal, low tectrucal. and service 6.065 643 us 
Tectroaens. Clencal. and operaives 11,432 B14 1250 
Transportation magn Clencal. mactwne operators 5.955 945 1253 
Precision producton. crafts. and hugh sales 6 482 135 136 
Precio productc" ‘oremnen iow prolessong 6203 13 42 “48 
Managers and aanrystrators 5643 1492 1487 
Marketng imance: 270 protessors 2413 1761 1$.77 
Engreers. lawyers anc ole professions! 521 20 43 16 &3 
Mecca! scentists. pu0ges. and pilots 126 26 49 16 44 
Log-wage miormaton 
Housenoid workers (c'widcarTe anc COOks) 197 098 1D 
Casters. wastes. anc offer low serwce workers 6 042 1% 178 
Low sales anc low service $330 1755 18% 
Low clencal anc low techwcal $018 1923 1255 
Ciencal anc operatives 9.7393 207 1258 
High clencal. machwre operators. and tug? sales 6251 221 1279 
Precio” Production. and low professional 6417 237 40 
Managers anc precision producton 7543 251 “48 
Protessonals and 207 wwstralors 3651 261 1§.13 
High protessionais 2.781 282 1894 
Table 3. The largest occupations in each wage based cluster 
Occupation Number of Occupation Number of 
number Name onservatons number Neme obser vatons 
Low service and Low clencal low techwucal 
low sales and service 
276 Castwer 1263 453 Jamaiors anc cleaners 1066 
4% Cook 905 447 Nursing ades. orderhes 749 
435 Waters/wa tres ses 761 274 Sales workers 746 
a77 Stock handiers and bagyers 479 319 Receptio-wsts 399 
479 Farm workers 378 744 Textie sewing operaiors 7 
Techrcans. Clerical Transportation. tugh clencal 
and operatives mactwne operators 
313 Secreta’ es 2.078 804 Heavy truckdriver 862 
337 Bookkeepers 878 777 Machwre opereators nec oak 
889 Genera! Labor 595 x8 Computer Operator 419 
785 Assemblies 574 796 Production inspectors ae 
389 Adrwn support nec 514 SOS Avutomobde Mechanic 310 
Precision production. crafts Precision production, 
and hugh sales forernen iow professional 
243 Sales supervisors 1,253 259 Sales rep manviactuning 680 
156 Elementary teachers 631 633 Supervisors. production 649 
S67 Carpenters so? 1§7 Secondary schoo! teachers 624 
257 Aomotve apprentice 279 23 Accountants 599 
783 Welders anc cutiers 278 $75 Electricans w3 
Managers and Marketing financial 
adrrurust ators and professors 
19 Manayers/acrwn nec 2 809 oe] Computer system analysts 272 
% Registered nurse 839 13 Managers and marketing 762 
25 Other financial officers 318 7 Financia! Manager 222 
14 Aor education feds wW2 $7 Mechancal engmeers 13% 
Public adrrwn and official 292 % Industrial engrneers 124 
Engmeers. lawyers. and Medical screntsts 
other professional pudiges. and pilots 
55 Electrical engmeers 2” 226 Aurpiane pilots ae 
178 Lawyers 221 63 Mecca! scentsts 19 
48 Chemical engineers 28 179 Judges 18 
69 Prysicists and astronomers 19 47 Petroleum engineers 13 
6 Actuaries ? 45 Metaliurgica! eng oeers 9 


154 


Exp elory verebies (1) @ 1a) 

Consta™ om 06s 0646 
( 019) (116) (117) 

High schoo! degree 0 180 0 Os2 0 082 
( 006) ( 005) ( 005) 

Some college Om 0.150 0142 
( 006) ( 006) (008) 

College Gegree 0 S50 0 282 0274 
( 008) ( 008) (007) 

Gracuale education 0 Om a. 
( 008) ( 009) ( 008) 

Age 0070 0049 0043 
(001) (001) ( 008) 
Age sa.+ ~ 0.0007 - 0.0005 -0.0004 
( 000) ( 000) (0 000) 

Mae 0 288 021 019 
( 004) (005) ( 005) 
wre 0043 -0003 - 00007 
(011) ( 009) { 010) 

Biacs -00s8 ~0 051 -~ 0060 
( 013) (011) (071) 

Urwon No No 0212 
( 005) 

Occupational Gumrmes Nec Yes Yes 

Industry Gurirmnes No No Yes 

R squerec 037 05! 0S4 


Standard errors are reported 1. parentheses 
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1990). Are the components of the Blau-Duncan categories 


regarding the jobs of respondents, which we draw on 
to expand the Biaw-Duncan scheme. Specifically, we uti- 
lize the 3-digh 1970 Consus codes for industry and occu- 
pation, as well as information on class of worker, to 
construct the system of 44 categones dispisayed m appen- 
dix A; the Blav-Duncan categories ae also presented 
m appendix A. To be terminologically precise we refer 
to these 44 groups as a job (as opposed to occupational) 
classification scheme, because we ae using criteria m 
addition tw occupation to construct the categories. In 
by theoretical perspectives and empirical evidence con- 
Occupational classification schemes usually seck to 
ties, and these technical featiees tend to be fairly strongly 
related to the socioeconomic aspects of jobs Uencks, 
Perman, and Rainwater 1988:1328). However, there are 
also many important characteristics of jobs that do not 
markets suggest that some jobs may be “good” or 
“bad"’ depending on the industry or sector (Stolzenberg 
1975). Other analyses have pomted to a variety of 
nonmonetary dimensions along which jobs can be dif- 
feremtiated (Jencks, Perman, and Ramwater 1988: 1328). 
To the extent that occupational classifications do not take 
these other features of jobs into account, they may fail 


its Component groups according to market power, for- 
malization of barriers to entry, prospects of career ad- 
vancememt, and other factors affecting job mobility 
(Sarfatti-Larson 1977, Freidson 1986). We also created 
two separate semi-professional categories (mainly various 
types of technicians), which were part of the salaried 
professionals im the Blaw-Duncan scheme. They differ 
from full professionals in that thew traming is shorter 
and their body of knowledge is less specialized. They 
also enjoy less autonomy from supervision and societal 
control over their activity (Etzioni 1969, Hall 1975). 

The single category of managers in the Blau-Duncan 
scheme was replaced with four im view of the heterogene- 
ity of this group. Previows research has demonstrated 
that these are organizationally based occupations—with 


a major cxcepuon m the case of proprictors, whch shapes 
the career paths of managers im a distixt way (Hall 
1975). We wied to capture this feature im our classifica- 
as the difference between managers of small establish- 
ments (such as restaurants) and other managers. 

In the Blaw-Dimcan scheme there were two sales cal- 
egones: Sales-retail trade and sales-other. Given the ex- 
panding body of research on labor market segmentation 
(Stinchcombe 1979, Tolbert 1983; Boje 1986), we de- 
cxded to create two additional groups Sales-manufactur- 
mg and sales-wholesale trade. 

We divided clerical workers imto higher and lower 
groups based on the complexity of thei occupational 
roles (Blau and Duncan 1967; Baron 1981), and also 
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very large tables. The coordinates which generate the 
distances can be ploned and the position of categories 
m the “social space”’ can be examined. It is then possible 
to ascertain whether the components of the Blau-Duncan 
categones ars heterogencous with respect to mobility, 
since the locations m social space are estimated directly 
from the data+ 

Other types of log-linear modeis, such as topological 
models (Hout 1983:Chapter 4). do not allow such distance 
imterpretations. In addition, Levine's model ts more gen- 
eral than other “‘social distance’’ models, such as Good- 
man’s RC-I] model and its multidimensional extensions 
(Goodman 1979, 1985; Smith and Gamier 1987): Le- 
vine’s model allows for any polynomial function of dis- 
tance (the functional form is implicit in Goodman's mod- 
els), = 1s multudimensional, and the dimensions in the 
model are not constrained to be orthogonal to each 
other—the correlation between any two dimensions is 
what i is in the data. In the context of social mobility 
analysis, Hout (1984-1384) has convincingly argued that 
such orthogonality constraints do not make sense and 
are unlikely to lead to meaningful depictions of social 
space. 

We utilize the results from the log-linear analyses to 
form a new 17-category classification scheme. Taking 
as input the distances generated by Levine's model, we 
apply cluster analysis to the 44 categories using Johnson's 
(1967) maximum distance method; this method has been 
popular in previous research (Vanneman 1977; Haller, 
Kurz, and Koenig 1985). For comparative purposes, we 
also use a clustering technique that combines those two 
categories which, when jomed, least reduce the total 
amount of information (L? under statistical independence) 
in the data (see Goodman 1981; Hout 1979:48-S0).5 


Findings 


The distance model Table | presents goodness-of-fit sta- 
tistics for various distance models applied to the OCG- 
Il intergeneratwonal mobility data. As can be seen from 
the table, there 1s a rapidly diminishing return in terms 
of goodness-of-fit when the increased number of param- 
eters necessary for higher-dimensional solutions is consid- 
ered. In particular, model performance does not improve 
much once a three-dimensional solution is obtained: BIC, 
the percent of association explained, and X, change mini- 
mally when the fourth and fifth dimensions are added. 
Thus, we chose to concentrate on the three-dimensional 
model. This model fits the data fairly well, with a X? 
of 1777.97 and a X, of 1.006. 

The three-dimensional solution is pictured in Figure 
1.6 Appendix A lists the Blau-Duncan groups to which 
the 44 categories belong. In general, our hypotheses con- 
cerning the heterogeneity of the Blau-Duncan categories 
are confirmed. Consider the salaried professionals. The 
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components of this category occupy a sizable portion 
of the space, and it seems particularly imappropriate to 
sionals with the other groups in this calegory. 

The managerial group does not appear to be as hetero- 
geneous as the salaned professionals, although financial 
managers and managers of small establishments exhibit 
other components of this Blau-Duncan category. Sales 
worker scem to be fairly homogeneous as regards mobil- 
ity expenences, but clerical workers display quite diverse 
m the government sector being separated by a consider- 
able distance from the other clerical workers. 

With respect to manual occupations, the industrial dis- 
tinction between construction workers and those in other 
industnes siands out on the map. This is consistent with 
our earlier discussion of the ways in which construction 
work differs from work in other industries. In addition, 
construction foremen seem to be more similar to con- 
struction operatives than to either construction craftsmen 
or those who are self-employed. This is also undoubtedly 
due to the nature of construction work, in which foremen 
tend to supervise large, semi-skilled crews, while crafts- 
men are most likely engaged in more highly-skilled, av- 
tonomous, and creative work. 

The self-employed distinction also seems to be of some 
importance among skilled manual workers. Self-employed 
manufacturing workers, for instance, are separated by a 
considerable distance from other skilled workers in manu- 
facturing, and, when compared to their skilled counter- 
parts, self-employed construction workers display some- 
what unique mobility experiences as weil. Finally, as 
anticipated, the components of the Blau-Duncan service 
category exhibit quite diverse mobility experiences. Men 
in nonmanual service work appear to have mobility pat- 
terns that are different from those in other types of serv- 


The cluster analysis. Table 2 presents the systems of 
17 categcnes generated by the two methods of cluster 
analysis described carlier.’? The methods yield somewhat 
differemt resuits, but im neither case does the cluster anal- 
ysis result in a scheme that is close to the Blav-Duncan 
set of categories. Utilizing Johnson's maximum distance 
method, no Blau-Duncan groups result. According to the 
percent of association method, only the self-employed 
professional, sales (retail trade), proprietor, farmer, and 
farm worker groups have equivalents in the Blau-Duncan 
scheme. 

Although the imposition of seventeen categories—an 
arbitrary number—yields some groups which are not eas- 
ily labeled, there are clearly aspects of social structuration 
in the OCG-II data that the Bleu-Duncan classification 
masks. As a result, certain types of mobility flows cannot 
be discussed under the rubric of the Blau-Duncan cat- 


egones. For example, both clustering methods poimt to 
the diversity of salamed professionals, with the compo- 
nents of this group being spread across five categories 
in the first clustering method and three im the second. 
In addition, construction work scems to be structured 
differently than Blau and Duncan thought, with Johnson's 
method placing construction work in three clusters 
(skilled construction, semi-skilled construction, semi- 
skilled/unskilled m nomcxanufacturing industries), and 
Goodman's method producing two construction categones 
(skilled/semi-skilled construction and unskilled construc- 
tion). Further, none of the components of the Blau-Dun- 
can service group end up in the same cluster. 


Evaluating alternative classification schemes. Before tak- 
ing the results from the cluster analyses too seriously, 
we must compare the various classification schemes using 
some quantitative criterion. Let us assess how much infor- 
mation each of the category systems yields. Recall that 
L2 under statistical independence for the Blau-Duncan 
table was 4913. For the table formed using the maximum 
distance clustering solution, L? was 4642, while it was 
5137 using the percent of association clusters. This means 
when compared to the Blau-Duncen groups, but the clas- 
sification created by the other clustering method seems 
to reveal some additional information. 

To ascertain whether the scheme formed by the percent 
of association clustering method generally reveals addi- 
tional information, however, it is important that we not 
limit our analyses to the OCG-II data set. This is because 
our analysis is designed to maximize the explanation 
of mobility patterns in these particular data, so on this 
basis alone we would expect differences between our 
scheme and the Biau-Duncan system; the latter was de- 
vised independently of any particular set of mobility data 
(see also Hauser and Logan 1992). To compare the classi- 
fications we Carry out a cross-validation analysis by fit- 
ting the model of statistical independence to three tables 
generated using the cumulative General Social Survey 
data (1972-1991) for men aged 20-64.% The first table 
featured the Blau-Duncan categories, the second the maxi- 
mum distance clusters, and the third table utilized the 
groups created by the percent of association clustering. 
For the Blau-Duncan table L? was 2167, while it was 
2208 for the maximum distance table and 2180 for the 
percent of association table. This means that there is 
little difference among these classification schemes in 
terms of the amount of information revealed. 


Discussion and Conclusion 


Where do these results leave the student of social mo- 
bility? Is valid to continue to use the Blau-Duncan 
scheme? If not, is there another, more preferable cat- 
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egorization system, or should such classification schemes 
be abandoned altogether? 

In one sense, the classification scheme employed does 
not seem to be of geat consequence. An important empir- 
seem to depend much on the type of classification scheme 
employed: the value of the first canonical correlation 
between father’s job and son's current job drops by only 
about 11 percent (from .386 to .348) when one aggregates 
our 44 categones to form a three-group system 
(nonmanual manual/farm). 

However, researchers often want to move beyond such 
basic measures of the association between social origins 
and destinations to an exploration of precisely where 
in the social structure differences in mobility chances 
occur. A satisfactory approach to this problem, especially 
if the research is to hzve any value for social policy 
purposes, demands a citegorization scheme with more 
than three categories. At the same time, though, given 
the various problems involved with a very large number 
of categories (such as sparse tables), some type of aggre- 
gation seems necessary. 

Civen that the criegory systems proposed here did 
not outperform the Biau-Duncan classification in a cross- 
validation analysis, we see no compelling reason to begin 
utilizing a different set of categories. Most importantly, 
over-time comparability favors continued use of the Blau- 
Duncan groups, given that so many previous analyses 
have employed them. 

In addition. results from the approach utilized in this 
paper reveal several limitations of techniques that seek 
to form categories based on observed mobility patterns. 
First, the cross-validation procedure suggests that such 
techniques may be quite sensitive to the peculiarities of 
the sample used for analysis. Otherwise, the revised cat- 
egonies would perform better than the original ones in 
more than one sample. Second, the two clustering tech- 
niques lead to distinct category systems. In part this is 
due to differences in how the clusters were formed: the 
maximum distance method utilized interactions from a 
log-linear model, while the other method operated on 
the entire mobility table. However, if the data strongly 
suggested a particular set of categories, we would expect 
the two methods to have lead to more similar results. 
Third, some of the categories in table 2 are very difficult 
to label, again suggesting that idiosyncratic mobility pat- 
terns are being captured. 

These limitations could be used to argue in favor of 
a priori construction of category schemes. After all, it 
is undesirable to create a different set of categories each 
time a new data set is analyzed, given that fruitful com- 
parative inquiry requires a standard classification system. 
Erikson and Goldthorpe (1992:Chapter 2) favor an a 
priori approach, based on their strong theoretical motiva- 
tion for examining the mobility patterns of certain groups. 
However, our analyses do call attention to some aspects 


of social structuration hidden by the Blau-Duncan system, 
for example, the distinctiveness of semi-professionals and 
construction workers, and researchers might want to em- 
ploy such categories in future analyses. In this connec- 
tion, the techniques u.ilized in this paper may have some 
value as exploratory methods for assessing the validity 
of categorization schemes. Moreover, the methods em- 
ployed here might assist researchers in deciding which 
Categories in a cross-classification table can be combined, 
when it is deemed necessary to reduce the level of detail 
in a table (cf. Hout 1992:42-7). 

One conclusion that can definitely be reached on the 
basis of this analysis is that scholars need to keep in 
mind that job categorization schemes have a certain de- 
gree of arbitrariness connected with them: it is difficult 
for data to yield a definitive categorization scheme, be- 
cause boundary lines are drawn in a mobility space that 
is essentially continuous (recall figure 1). Therefore, in 
the absence of other evidence, it is hazardous to view 
even fairly detailed job categories as actual social groups, 
when in fact they simply refer to approximate locations 
in social structure. 

Finally, much research remains to be done on the cat- 
egorization issue. Among other things, it should be kept 
in mind that our results are based on analyses of men’s 
intergenerational mobility patterns. An analysis of the 
mobility patterns of other social groups or of other types 
of mobility may not produce similar results.? Also, if 
suitable data can be found, classifications with more than 
44 categories should be examined. Ideally one would 
analyze true “‘atoms,"’ such as a very detailed list of 
jobs. 


Notes 


'The difference between the L2s when the model of 
quasi-perfect mobility is applied to each of the tables 
is also about 2000. 

2Levine has found that his model best fits mobility 
data when the city-block metric is employed (as opposed 
to, ¢.g., the Euclidean metric). 

3Strictly speaking, it is inappropriate to use BIC and 
percent of association explained in connection with Pear- 
son's chi-square, because both of these measures were 
developed utilizing the properties of the likelihood ratio 
chi-square statistic. We use them as rough guides and 
note that all three of our indices of model performance 
lead to the same conclusion regarding model selection. 

4We estimate the parameters of this rather complex 
model using a computer program developed by Joel Le- 
vine. The program uses steepest descent techniques to 
compute estimates that minimize Pearson's chi-square, 
and it is available from the authors for either an IBM 
or a Macintosh personal computer. To identify the param- 
eters, Levine constrains the coordinates to sum to zero 
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and the coefficient of the first-power distance term to 
equal |. Absolute (as opposed to a local) minima are 
found by running the program many times with different, 
randomly chosen starting values. 

5 This technique simultaneously collapses rows and col- 
umns, including the diagonal entries. As stated earlier 
in the paper, excluding the diagonal is an atheoretical, 
ad hoc procedure. 

The coordinates used to generate this plot are avail- 
able from the authors upon request. 

7 Details concerning the cluster analyses—including 
dendograms—are available from the authors upon request. 

® The cumulative data set is used im order to maximize 
the number of cases available for analysis. There is little 
over-time heterogeneity in mobility patterns in these data 
(see Krymkowski and Krauze 1992-153). 

9 Levine (1990), for example, found industrial distinc- 
tions to be very important in his analysis of short-term 
career mobility. 
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Appendix A. 


The Blau-Duncan scheme 
(1) Self-Employed Professionals 
(2) Salaried Professionals 
(3) Managers 
(4) Salesmen, Other 
(5) Proprietors 
(6) Clerks 
(7) Salesmen, Retail 
(8) Craftsmen, Manufacturing 
(9) Craftsmen, Other 

(10) Craftsmen, Construction 
(11) Service 

(12) Operatives, Other 

(13) Operatives, Manufacturing 
(14) Laborers, Manufacturing 
(15) Laborers, Other 

(16) Farmers 

(17) Farm Laborers 


The 44 

We used 3-digit Occupation and Industry codes as 
well as information on Class of Worker to create our 
scheme of 44 categories. In the OCG-II data, this infor- 
mation is coded using 1970 Census classifications. We 
describe below our 44 categories in terms of their Census 
classification components. The letters in brackets after 
the names of the categories refer to the symbols used 
in figure 1, while the numbers indicate to which Blau- 
Duncan groups the categories belong. 


Self-Employed Professionals [A, 1] 
Occupations 1-73, 86-145, 163, 164, 174-195 with 
Class of Worker code 3. 


Government Professionals {B, 2] 
Professionals not classifiable in [A}-{F] but with Class 
of Worker 2. 


College Teachers [C, 2] 
Occupations 102-140 with Class of Worker other than 
3. 


Other Teachers {[D, 2] 
Occupations 141-145 with Class of Worker other than 
3. 


Engineering Type Occupations [E, 2] 
Occupations 2 and 6-23 with Class of Worker other 
than 3. 
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Artists [F, 2] 
Occupations 175-194 with Class of Worker other than 
3. 


Other Professicnals [G, 2] 
Professionals not classifiable in [A}-{F]. 


Health Semi-Professionals {H, 2] 
Occupations 74-85. 


Other Semi-Professionals [1, 2] 
Occupations 150-162 and 165-173. 


Proprietors [{J, 5] 
Occupations 201-245 with Class of Worker 3. 


Public Administration Managers [K, 3] 
Occupations 20], 212, 213, 215, 222, 224, 235, 240, 
223, and all managers with Industry codes 828-937. 


Managers of Small Establishments (¢.2., Restaurants) {L, 
3] 


Occupations 211, 216, 221, 226, 230, and all managers 
with Industry codes 607-698 and 769-809. 


Sales Managers [M, 3] 
Occupations 203, 205, 225, 231, and 233. 


Financial Managers [N, 3] 


Occupations 202, 210, and all managers with Industry 
codes 707-718. 


Other Managers [O, 3] 
All managers not classifiable in [J}-{N}. 


Sales, Manufacturing [P, 4] 
Occupation 280 in Industries 107-399. 


Sales, Wholesale Trade [Q, 4] 
Occupation 280 in Industries 17-58 and 507-599. 


Sales, Retail Trade [R, 7] 
Occupation 280 in Industries 607-699, and Occupa- 
tions 262, 264, and 266. 


Sales, Other [S, 4] 
All Sales not classifiable in [P}-{R]. 


High Clerical, Government [T, 6] 
Occupations 305, 312, 315-323, 326, 360, 362, 363, 
370, 371, 375, 376 with Class of Worker 2. 


High Clerical, Non-Government [U, 6] 

Occupations 305, 312, 315-323, 326, 
370, 371, 375, 376 with Class of Worker 
2. 


362, 363, 
other than 


Low Clerical, Government [V, 6] 
Other Clerical occupations with Class of Worker 2. 


Low Clerical, Non-Government [W, 6] 
Other Clerical occupations with Class of Worker other 
than 2. 


Self-Employed Crafts, Manufacturing [X, 8] 
Occupations 401-580 in Industries 47-57 and 107-398 
with Class of Worker 3. 


Self-Employed Crafts, Construction [Y, 10] 
Occupations 401-580 in Industries 67-77 with Class 
of Worker 3. 


Self-Employed Crafts, Other [Z, 9] 
Occupations 401-580 in other Industries with Class 
of Worker 3. 


Foremen, Manufacturing [AA, 8] 
Occupation 441 in Industries 47-57 and 107-398. 


Foremen, Construction [AB, 10] 
Occupation 441 in Industries 67-77. 
Foremen, Other [AC, 9] 
Occupation 441 in other Industries. 


Crafts, Manufacturing [AD, 8] 
Occupations 401-580 (except 441) in Industries 47-57 
and 107-398. 


Crafts, Construction [AE, 10] 
Occupations 401-580 (except 441) in Industries 67-77. 


Crafts, Other [AF , 9] 
Occupations 401-580 (except 441) in other Industries. 


Operatives, Manufacturing [AG, 13] 
Occupations 601-695 in Industries 47-57 and 107-398. 


Operatives, Construction [AH, 12] 
Occupations 601-695 in Industries 67-77. 


Operatives, Other {Al, 12] 
Occupations 601-695 in other Industries. 
Operatives, Transport [AJ, 12] 
Occupations 701-715. 


Laborers, Manufacturing [AK, 14] 
Occupations 740-785 in Industries 47-57 and 107-398. 


Laborers, Construction {AL, 15] 
Occupations 740-785 in Industries 67-77. 


Laborers, Other [AM, 15] 

Occupations 740-785 in other Industries. 
Farmers [AN, 16] 

Occupations 801 and 802. 


Farm Workers [AO, 17] 
Occupations 821-824. 


Protective Service Workers [AP, 11] 
Occupations 961, 963, 964, and 965. 


Other Nonmanual Service Workers {AQ, 11] 
Occupations 923, 924, 926, 935, 940, 942, and 944. 


Manual Service Workers {AR, 11] 
Other Service occupations. 


Figure 1. Plot c’ three-dimensional solution to generalized distance mode: Mate intergenerations! mobility in 1973. 
(See Appencix A fo: Jefinition of symbots.) 
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Tabie 1. Fit statistics trom various generalized distance modeis applied to the 44 by 44 table 


Pearson s Percer of 
NumbBe of Orme sos (c") Cr-Square BIC essoceto” Cez 

exnerec 
independe es mode! (1549) 8279 17 — 10245 11 0 104 92 
1 (7805) TEI BV ~ 4971 3 6277 a™ 
2 (1762) 233% 4 — 15268 36 m1 6) 367 
31719) WwrTs — 15397 42 be 101 
4 (1676) 1621 72 — 1512403 2 - o 
5 (1633) 1482 3 ~ $4833 17 ass -263 


Table 2 Cluster analysis aggrejations of the 44 categories 


Maxum Ostance 


cusierg Chester ING 
1 AGN 4 
2 8 BCEFGWN 
3 Cc D. K 
“ D«* HLTUV Ww eR a 
5 EF J 
6 4 x AO L 
7 LU Zs woroaos 
6 iuRP io 
“o uwOP.0S Y, AB AE AP 
10 T ZA AAO 
1 vV.wWAC OA AA AC AD 
12 vy AE AG. AK 
13 AA AD AJ 
14 AB AH AL 
§ AG. AK AM AR 
16 Ai AJ AL. AM AR AN 
17 AN AO AO 


Classification is a fundamental human activity. People 
make sense of their environments by assigning imcomung 


in terms of categories like ethnicity, gender, class, and 
occupation. Whether formal or intuitive, good classifica- 
tion systems highlight the commonalities within groups 
of object, and the differences between groups of objects 
by attaching labels to groups in ways that are meaningful 
to the users of such systems. When users of a formal 
system have also developed an intuitive taxonomy for 
tems are likely to affect the usability of the formal sys- 
tem. This paper takes a first look at what mental 
taxonomies of occupations might be like. 

As behavioral scientists working on survey methodol- 
ogy. the authors’ mission is to reduce measurement error 
in the survey process, particularly when that error is 
cognitive in origin (Biemer, Groves, Lyberg, Mathiowetz, 
& Sudman, 1991; Tanur, 1992). One potential source 
of measurement error arises when a classification system 
is not consistent with its users’ intuitions. We are con- 
cerned with the usability of an occupational classification 
system by at least two groups of users: people who 
produce survey data about occupation (interviewers, occu- 
nologists) and substantive users of those data (human 
analysts, and others). 

This paper reports the results of a pilot study that 
explores the way jobs are represented and organized men- 
tally for three groups of people. The three groups rep- 
resent potential users of an ideal occupational classifica- 
tion system, though all differ in their professional know!- 
edge of occupations. The study uses multidimensional 
scaling (MDS) to make explicit the structure of people's 
job concepts so that such a structure might help shape 
a formal classification system. MDS is one of several 
techniques available to psychologists for extracting peo- 
ple’s knowledge, and is presented here as an example 


of how behavioral science can help engineer usable clas- 
sification systems. After the study is discussed, several 
implications for the design of a classification system are 
cons schered. 


We do not imend to propose an ideal system im the 
curremt paper. Instead, our goa! is t© provoke discussion 
and w illustrate what might be accomplished im a long- 
term research project using similar tools. We take lnerally 
the charge of investigating underlying principles of an 
ideal classification system, am! so our discussion does 
not address technical umplementation issues. 


Concepts of Occupation 


One criterion for an ideal occupational classification 
system is that i be compatible with how users think 
about occupations. This is valuable from a data produc- 
tion standpoint because the more usable a system, the 
lower the likelihood of classification errors, and the more 
accurate the data produced with the system are likely 
to be. From a data-use perspective, a classification system 
that resembles users’ understanding of occupation may 
expose pertinent information that is obscured in current 
reporting aggregations. For example, if users do not have 
a concept which corresponds to ‘professional jobs"’ then 
statistics about sech a category may conceal the informa- 
thon they seek. 

We conducted a study to explore bow concepts of 
occupation are affected by (1) proficiency with 11 formal 


these com cerns coding and the production of data. The 
second concems use of the data by one type of user. 
One reason it is important to consider the latter set of 
issues is because one would probably not want to design 
a classification system based on constructs that are 
counterintuitive to data users. 

There was a methodological goal to the study as well: 
to evaluate MDS as a technique for mapping out the 
mental relations among occupations. MDS has been used 


but to the best of our knowledge it has not been applied -VI, for example, “engineer [l—accountamt VV.’ and 
to occupations.2 MDS is a multivariate, statistical tech- asked them wo rate the similarity of cach pair. 
as proximity along some number of dimensions (sec, |. It shows a clea distinction between occupations (ac- 
for example, Young and Hamer, 1987). The closer two COwntants are im the upper quadrants, engineers are im 
concepts are along a dimension im an MDS plot, the ‘Se lower quadrants) and an ondering based on levels 
more similar they are presumed to be on that dimension _ (the levels imcrease from nght to left, with a slight rever- 
in the minds of the subjects who provided the data  *#! for engineers V and VI). One thing to note is that 
so MDS is, in some ways, more of an art than a science. {fF @ given occupation) than are those at Levels I-IIl 
Because its interpretation is largely subjective, MDS is TS presumably reflects the increasingly managerial na- 
often used to help generate hypotheses that are then tested  "™#E and less precisely defined characteristics of the high- 
explicitly with other methods. or level jobs. This is 2 sunightforward example became 
‘ : the principle dimensions of the classification system (oc- 
(for example, Smith and Medin, 1981), which “PeBOnal category and level) have apparently been imter- 
presumably apply to concepts of occupation. In particular, aatinsd by Ge inuviones and MDS mcoves Gis. ie 
é contrast, the study carried out for this conference explored 
of attributes that are positions or values on a set of et a. classification 
‘ ons. These di ‘ons define alll of the system. Beca system, i was 
—" — hard to anticipate the results of the MDS analysis. We 


. AS an 
consider salary as a dimension that may help define 
everyday, occupational concepts. Some jobs are distin- Subjects. We recruited three groups of subjects: 38 Bu- 
guished from other jobs by their position on the salary eau of the Census coders, who use the Census Industry 
other 


locate individual jobs along those dimensions. pation responses, 18 graduate students in human resource 
we - . ota th ‘nekhema aie 
occupations groups of subjects. The dimensions = 

pe :; The coders were chosen because it seemed likely that 
‘ taht sino , ing of occupations. This group consisted of 31 “‘produc- 
of ve — = ' tion coders’’ who classify routine responses and 7 *‘prob- 
the ability of the production coders. Problem 


| 
; 
:, 
: 
i 


rat , to infer ” ' pred see ch 7 map te archer al see 
the subjects to Gectly sepont Gose structwes. problem referral coders, the average amount of expenence 
using the system was 10.6 years, the production coders 
An example of MOS averaged 3.2 years. If using a formal classification system 
Before turning to the central study, consider the follow- affects the users’ concepts of occupaton, this influence 
ing example of how MDS can make explicit the structure should be most prominent for the problem referral coders. 
of concepts. We asked eight field economists (interview- The interviewers were included because while they do 
ers) from the Occupational Compensation Survey program = not_ use the census system, they are potential users of 
at the Bureau of Labor Statistics to judge the similarity § 4 future system. Such a system would have to be suffi- 
of a set of job titles in the classification system developed = ciently usable and appropriately automated so that it 
by that program. This classification system distinguishes might be used during the interviews themselves.‘ 
between general occupations and up to eight levels within interviewers 
each general occupation, for example accountant level = respondents when they believe the response will not be 
il or engineer level IV. The field economists elicit open-  codable, so they may have some knowledge of the prob- 
ended responses and then classify those responses in lems of coding. However, many o} the interviewers in 
terms of this taxonomy. We presented them with all our sample were new to CPS data collection. On average, 
pairs of accountants levels 1-VI and engineers levels the interviewers had collected CPS data for 1.9 years. 


To the best of our knowledge, they had no familiarity 
with the actual census codes or the theoretical basis of 
HRD. 

The HRD group was included because as professionals 
im that field and as students of ms academx counterpart 
they are potential users of data collected with classifica 
tien systems such as the census system, the Dictionary 


who must rely pnmarily on such expenence. Thirteen 
ly working m the 


Procedure. Fourteen jobs at the 3-dight level 
trarily chosen from four of the seven top level categories 
within the census system (Bureau of the Census, 1992). 
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Gifferences (see, for example, Takane and Young, 1977). 
The particulas MDS implementation we used, ALSCAL. 
uses an alternating cast squares algorithm w amey te 
stimuli, in our case occupations, along «2 Gmensions. 


progrars is a set of plots of the job ttles along these 
dimensions. In principle, MDS can generate plow im any 


twee groups rely on the same dimensions in making 
these judgments, we computed correlations between 
groups for the locations of the jobs in the plots. Because 


pagl 
Ht 


| 
3 


rk 
lil 


eryday notions of occupstion held by our Gece distinct 
If thas is tue im general, then there should be 2 single 
set of principles that characterize most people's under- 


are evident in the plots but which readers believe to 


heads, not what is objectively true. 


studies strengthen this imierpretation, & would ilestratc 
the ability of MDS to expose tacit knowledge. 

The plot m chart 2b suggests that there is some imte- 
itive character to the census groupings. For cxampic, 
if we look at the plot of dimension i versus dimension 


brarian. This is presented in chart 3. The individual jobs 
groups until there is only a single group. The four-group 
solution, which corresponds to the clusters in chart 2b, 
can be most casily identified by traversing the hicrarchy 
from right to left to the second split. 

when viewed in terms of dimensions | and 3, their cor- 


poimt is that, im principle, 2 job could be defined as 
2 collection of coordinates in 2 multidimensional space. 
For example, a nurse would be specified by three values 
indicating thal # is 2 human service occupation, requiring 
considerable waiming, and involving work tut is partly 
partly physical. In fact 2 great many studies 
‘0 be carried owt before a 
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because the job involves 
cerebral activities. This would be reflected by a mid- 
value for the digit corresponding to this dimension. 
Teacher, in contrast, would receive a more extreme value 
signifying the predominately intellectual character of the 
job. Carpenter would receive aa extreme value in the 
opposite direction to indicate the concrete nature of the 
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We have suggested some directions im which new clas- 


a Word processor —  Reparrer 
— Secretary — Regstered nurse 
a Carpenter — Bectroen 
a Registered nurse — Prwate nousenoid 
cleaner 
a Litranan — Secretary 
— Lioranan — Repere 
Teacher elementary — Stock and inventory 
schoo Clerk 
—_—_—— Electroan — Coon 
a Teacher elementary — Georetery 
schon 
a Underwriter — Stock and nwentory 
Clerk 
cs Word processor — Underwriter 
ae Lipranan — Teacher elementary 
schoo 
ee Word processor — Blectican 
Libraren — Caster 
nue Eiectuoan — Underwriter 


Cha. . 1. MDS solution for OCS? field economists 
Dirnension 1 (horizontal) is interpreled as an occupation dimension. Dimension 2 (vertical) is interpreted 
2S 4 levels Gimension 


® Accaiv _— 
s Aca 2 toa 8 
s Acci 
® Eng ill 
« EngV ® Eng IV ® Eng il 
Eng VI ® Eng! 


———————— NT 


Chart 2a. MDS solution for HRD subjects 
Dirnension | (horizontal) is imterpreted as an abstractness of work dimension. Dwmension 2 (vertical) is 


imerpreted as a tairmung dimension 
® Nurse 
= Teacher 
— = Underwriter 
" Caspenter * Lbdrarian 
® Repairer 
® Maintenance Mechanic 
°. 
Word Processor 
Cook » 
Household 
Crean * Stock Cierk 
= Cashier 
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Chart 2b. MDS solution for HRD subjects 
Dimension 1 (horizontal) is interpreted as an abstraciness of work dimension. Dimension 3 (vertical) is 
imerpreted as a human services dimension. 


= Word Processor 
" Secretary 
2 Electrician ® Stock Cierk 
= Carpenter * Underwriter 
"s * Librarian 
® Teacher 
s Nurse 


Cnert 3. Hierarchical cluster analysis of HRD sutjects data 

The four-group solulion, which can be most easily located by traversing the solution from night to lef. 
corresponds to Clusters in Chart 2b except that here. underwriter ss combined wih lipranan, teacher, 
and nurse. 


ELECTRN 4 

CARPNTR ee 

HSLDCLWR 11 

COOK 12 

SECTY i — 
WRDPRC us — 
CASHR 5 — 

STKCLRK 9 

LIBRN 2 

TEACHER 10 a ~ a. 
NURSE ; 
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Bert Wiswell, from Virginia Tech, who made it 
for us to collect much of the data presented here. 
views expressed im this paper are those of the authors 


5We used a Euclidean model which is the simplest 
distance model and requires the fewest assumptions. 

©The sign of the coordinates is arbitrary for our pur- 
poses. 

7 Often respondents answer questions about other mem- 
bers of the household. Just how much is known by proxy 
respondents about others is a current topic of study (see 
Bickart, Blair, Menon, and Sudman, 1991). Focused 
probes of this sort might help respondents report about 
another. 
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Discussion 


MARILYN SILVER: Determining the destination or the 
goal of the new occupational classification system is the 
most important issue to keep in mind. What should be 
the goal or the destination of the new SOC? In a context 
of the changing world of work and the dawning of a 
new century, we must reconsider what we expect of 
a new SOC. 

As some of the experts have noted in their papers, 
the 1980 edition of the SOC was described as being 
designed for use in statistical analysis and presentation 
of data about occupations. It was not developed for any 

Thus, the developers of the old SOC focused on statis- 
tical applications rather than on program users. Is this 
an appropriate approach today? Much of the debate sug- 
gests otherwise. One question that I hear is, “‘Should 
the new SOC have a purpose, a goal or a destination 
that more closely aligns itself with workforce develop- 
ment concerns such as helping people find jobs, upgrade 
their skills, and reenter the workforce?’’ 

This is the type of question that should be addressed. 
The authors of these papers are aware that technology 
The new workplace is characterized by fast-paced product 
cycles, rapid changes in technology, and increased interest 
in quality and service. 

To meet these changes, new business arrangements 
have evolved that encourage faster and more creative 
action, increased flexibility, and closer partnerships be- 
tween employees and customers. Global competition has 
also increased the pressure for performance, resulting in 
more flexible and adaptable workforces that value team- 

Newly streamlined companies decentralize responsibil- 

ity and create greater employee involvement in all levels. 
In short, these new workplaces demand new technologies, 
new workplace structures, and new skills. Some believe 
that we also need new or reinvented occupational classi- 
fication systems to adequately capture and transmit the 
information about today's workers and workplaces to our 
users. 
A recommendation made by the Advisory Panel for 
the Dictionary of Occupational Titles would have a future 
DOT and SOC become technically and conceptually com- 
patible, even moving toward a single structure. 

The bottom line is that, if occupational classification 
systems are to be useful to educators, employers, coun- 
selors, and workers, as well as statistical users, they must 
capture new information while providing greater access 
and flexibility. 


DANIEL WEINBERG: (For Dan Flaming) There were 
two topics that have come up earlier that you didn’t 
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Second, the demand side of the labor market, to follow 
up on the alternatives that Jack Triplett pointed out for 
You've talked about labor supply almost exclusively. 
What about the needs of industry? How would you satisfy 
those in your system? 


DAN FLAMING: | think that in terms of continuity 
over time, we can take a page from the SIC in which 
mnonplace. It’s certainly a field in which historical analy- 
Sis is at least as important. 

The judgment is made in the case of the SIC that 
the relevance and accuracy of classifications is the most 
important consideration, and then crosswalks between all 
the new systems are provided. So I would suggest that 
it could also be applied to revisions in occupational clas- 
revision, you can recapture some of it with crosswalks 
and that accuracy is paramount. 

In terms of looking at demand as well as supply, 
I believe the example near the end of the paper about 
the integration of datasets and displaying them, for exam- 
ple, in GIS (Geographic Information System) format, 
could provide a powerful rich source of data about what 
actually occurs in the labor market by occupation. 

One could see not only what levels of employment 
there were in given occupations, but what the stability 
of employment was, what the earning trends over time 
result could be very informative to help differentiate oc- 
cupations in which workers get churned as opposed to 
occupations in which demand is relatively stable and 

So I think the integration of databases would help 

accomplish quite a bit of that. 
JACK TRIPLETT: (For Dan Flaming) It's a very inter- 
esting paper, and I want to focus on something that 
was perhaps not in your major objective, but intrigued 
me. 

If I understood the early part of *< paper correctly, 
you were saying—i think the same <<mment was made 
this moming in Odessa Dubinsky’s remarks—that the 
SOC had originally been set up for analytic purposes 
and by analytic people without enough attention to data 
developmeat for programmatic purposes, and you would 
like to see data that was more useful for programmatic 
purposes. 

I come at this from another way, because basicaly 
I’m an economisi. | was interested in the analytic data, 


and | was mierested im labor market analysis. Frankly, 
my impression is that these data are not very much used 
for analysis, and are not used, certainly, very much by 
economists for analysis. 


So if i was set up for analysis, I don't think it’s 
oti oe pene pon iy lg at 
it was the opposite. | always thought M was a system 
that had been set up mostly for programmatic reasons 
and, therefore, that was the reason it wasn't useful for 
analytic purposes. 

I think it may be useful to think about that im the 
context of this conference, because I think you and | 


some of the proposals you're making would also 


to hear some other people's responses to that. 


be at the heart of issues that are central to the national 
agenda. 

We have, really, me mational priority that’s more impor- 
tant than people being employed. We gradually, since 
the War on Poverty, have let go by the wayside virtually 
all ways of enabling people to be financially self-suffi- 
ciem except by being employed. 

These data are the data that support strategic planning 
toward that end, and for something as important as this 
information, I'm often struck by how remarkably little 
excitement there is about it and how remarkably little 
use and awareness there is of this information. 

Our sense is that many of the people concerned with 
these problems are not very aware of even DOT data, 
much less SOC data, and that a more powerful system 
with the ability to integrate more information elements 
would create new kinds of excitement and greatly enlarge 
the body of users and that, as a result, as I think you 
said, you would have information that was more powerful 
both for programmatic and analytic or research purposes. 


ARDEN FORREY: What I'm asking, follows up on 
the questions that probed the programmatic and the an.- 
lytic use of the attributes about a given occupation, from 
the standpoint of health care, it also is used for pro- 
grammatic purposes, namely, delivery of health care, but 
also for resource management, which is an analytic func- 
tion. 

You mentioned the development of skills attributes for 
occupations. My question is: Is there a standardized ter- 


minology for skills that we can link to the terms for 
occupation? 


DAN FLAMING: The easiest thing to do is Wo slide 
into a substitution of taining and education level for 
skill. The actual development of a generic skill definition 
and identification system is the subject of some papers 
that have been commissioned by the BLS and is a mas- 
sive undertaking. 

It’s something that does not exist now, and the meth- 
odology by which to do it is not clear, although there 
is some pretty good thinking about how to do it. It's 
clearly an expensive process and one in which new tools 
and scales have to be developed, but for these problems 
of skill transference and movement in the labor market, 
it’s the key piece of missing information that we don't 
have night now. 

I would expect that the DOL staff, for example, Donna 

Dye, might be able to refer you to some papers on 
that topic. 
MARILYN SILVER: As a part of the report for the 
Advisory Panel for the Dictionary of Occupational Titles, 
there is a list of references im the back. We have three 
notebooks full of papers that deal, some of them, with 
those issues, and the Advisory Panel put out a content 
model trying to describe the kinds of things that would 
need to be developed in this area. 


DONNA DYE: I address some of the issues with re- 


of the international community here will be able 
to help us explore that, too. | know Margaret Roberts 
has looked at that, and some other people here have 


a 


your SIC, the new ideal, could be used to do both. 
Do you want to just say a word or twe about that? 


JOEL POPKIN: Well, it seems to me that the questions 
that are asked in the household surveys will end up 
being a lot of the things that would play into the basic 
classification. I think the potential incompatibility is that 
the answers that some people give you will really be 
answers to the human capital question and not to the 
actual terms of their employment. 


I] think that’: the potential incompatibility, and you 
can think of extensions of questions which might be 


able to get at that, just by asking some of those. There 


are surveys, | believe, where they ask about using these 
skills m your job. There are a couple of math and science 
surveys on the CPS that just did that. 

So I think they can be blended. I'm not responding, 
though, to the question of whether the confidentiality 
requirements of the U.S. Government will allow the link- 
ing, and there are other problems in the linking. 


international conference to the concerns of less developed 
countries, can be applied to the provincial level in Ontario 
to plan training requirements for that province, and it 
can be applied to a local labor market analysis for a 
model cities area in the United States. 

That's the good news. This thing has been tried and, 
at least to its author's satisfaction, worked reasonably 
well. Now the bad news is, in some sense, we're 
reinventing the wheel in part because the work noticed 
was done from 1967 through 1985, including a couple 
of, I think, fairly well known books and, oddly enough, 
most of it, two books in particular, were supported by 
Department of Labor research funds. 

So they're paying for it twice. | don’t want to dwell 
on that. What I want to dwell on is an interes? ag thing, 
and the lesson of all this, to me, is that this field has 
lain fallow so long. This field essentially “hrank and 
died. We lost all the momentum that we had going to- 
wards the end of *he 1980's. 


ROBERT GASPEROW: (For Seymour Wolfbcin) 
You've come up with an occupational classification sys- 
tem that could be consistent with an SIC structure. I 
also want to thank you for—i thought I was going to 
get up and talk about a subject that had not come up 
today, but you've brought i up indirectly, and it has 
to do with occupational definitions for regulatory pur- 
poses. 
have become 8 saguiatery activity in Gis couatry, and 
what we're finding is that SOC and related occupational 
descriptions are very much being used by employers 
when it comes to ADA, Americans with Disabilities Act. 
As we talked about uses of all the data today, no 
one has mentioned that, and | would just pass it on 
to those that are looking for revisions and looking how 
the data are used. it's considered to be an obpctive 
and authoritative source for benchmarking, what you're 
doimg in your own company. As a positive way of look- 
ing at it, and as a defensive way, it's a good way to 
keep out of legal disputes by benchmarking against it. 
1 think the wend definitely has to be that there is 
going to be more of that in the future than less. 


MARILYN SILVER: I hope that what we've accom- 
plished has gone a long way toward shedding some light 
on areas of ignorance regarding a future SOC and that 
we're going to be able to help BLS move forward in 
developing their plans. 


BART BAKKER (For Daniel Krymkowski) If you want 
to base your classification on skills, that would implicate 
that occupations which require similar skills should be 
aggregated in the same occupational group or occupa- 
tional class. [if you want to indicate this similarity of 
skills oy career mobility, | think tere are several prob- 
lems. I'll just mention one. The most important is that 
there are other factors than skills, such as age, sex, health, 
These variables distort the career mobility pattern. | 
would like to have your comment on that. 


DANIEL KRYMKOWSKI: You're absolutely right that 
career mobility patterns am? other types of mobility pat- 
terns would have to ov ~—.plained by a whole host of 
variables and n% just similarities in the occupations per 
se. I would say that it's probably very difficult to have 
lots of mobility between two occupations if the skill 
levels aren't somewhat compatible. But like you said, 
people can te excluded based on other criteria. So, | 
wouldn't advocate mobility as the only way of going 
about looking at an occupational classification. But | 
think in conjunction with other ways it can provide you 
with good and interesting information. 


SEYMOUR WOLFBEIN: Just a very fast comment I 
thought the papers were excellent, if | may say so, end 
really on the mark. 

I'd like to make a poimt conceming our young col- 
league from Vermont on the Blau-Duncan. I think you 
might be interested to know that in our research, which 
is almost completely from the consumer side, we found 
very substantial evidence of what you were pointing out 
among practically all of the people we transacted with. 
Perhaps most obviously, it’s the relatively strong evidence 
found among the very young, who are perhaps still af- 
fected by parental guidance. But even among people who 
were older, and perhaps unemployed, they showed a very 
substantial history of the importance of what we're call- 

I'm sorry that we haven't kept count of this, but you've 
inspired us now to want to get back to see if we cannot 
indeed actually keep count of this by age and sex and 
so on of the various respondents. So, I think you were 
really on the mark and | appreciate the entire pancl. 


DONNA DYE: I wanted to share some information with 
Mr. Conrad and perhaps raise a question. 

One of the things that we have noticed im the past 
few years in reviewing the Dictionary of Occupational 
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So, the question that occurs to me is why would you 
introduce an intuitive approach t occupational classifica- 
tion wherem there are some problems, or if you want 
to mtroduce an mtuitive approach, how would you resolve 
some of the tensions between reliability and validity? 


FREDERICK CONRAD: Yes, that’s a great point. My 
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Module 3. User Needs and Different 


Classification Systems 


introduction 

What are user needs and experiences with occupational 
classification systems? This section addresses this ques- 
tion. Alan Moss, drawing on principles of total quality 
management, describes “‘consumer criteria’’ for the next 
SOC. Robert Kore provides an overview of a project 
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Experiences with Different Occupational 


to measure basic workplace competencies across occupa- 
tions. James Van Erden describes recent joint efforts by 
the Departments of Labor and Sducation to facilitate the 
development of occupstional sxill standards and the im- 
portance of linking these mitiatives wah a new occupe- 
tional classification structure. 


come drivers. it is they, individually and cach time, 
who define quality and judge the quality of our serv- 
ice.” ! 


Success m any endeavor is most appropriately meas- 


But human nature dictates that the level of effort made 
often corresponds, to positive and negative forces of re- 
ward and pun’sament. 

Bec .ase of this phenomenon, and critical public feed- 
back on bureaucracy in general, recent U.S. Administra- 
tions have used various management concepts and tools 
to provide government with added incentives to meet 
customer needs.2 Management by objective, zero-based 
government, have been encouraged to apply some of the 
market's discipline to government operations. Through 


While criterm for a labor market information or job 
placement system may be beyond the scope of this paper, 
and this converence, the quality of those resources color 
customer perceptions of individual tools such as the SOC 
ano ne DOT. In fact, it is the Lonsumer’s ultimate objec- 
tive that forms the basis for customer criteria. Therefore, 


tomers; step 2 determines customer needs; and step 3 
may deal. 

Before we are able w discover consumer criteria, we 
must develop a comprehensive listing of who those con- 
sumers arc. This may not be as casy as one might think. 
For example, we are told to identify customers by follow- 
ing the product But if you ask for a listing of those 
who purchased the SOC Manual, you find that no records 
are kept. Another complication concer those who are 
potential users but have not used a standard occupational 
classification system. If a representative sample of these 
individuals can be developed, they mught be able to sden- 
tify criteria which, if met, would lead w expanded SOC 
applicatrons. 

One means of identifying customers is to form logical 
categories from which they may be accessed. For exam- 
ple, some customers may be felt to be of different levels 
of importance. 

Many of those attending this conference may be con- 
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And finally, the public may be impacted by an occupe- 
vonal classification system m terms of improved fancuon- 
ing of the labor market. For example, linkage of occupe- 


falis should be noted and formats for needs display de- 


needs. For example, guidance counselors may perceive 
a need for improved informatioa on occupational edu- 


Third, some expressed needs may be traceable to unin- 
tended use. A counselor may request improvement in 
the quality of a career ladder scheme based on summation 
of DOT codes, when, in fact, no such scheme has been 
devised. However, while one may discount the criticism 
of a nonexistent tool, one would not ignore the inherent 
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a few high school students at Lake Braddock High School 
in Burke, Virginia: 


Figure 1: Pyramid of needs for career exploration 


Primary need 

Career expioration 
Secondary neecs 

integrate m Curnculum Custom to HS students Current/ioca! 
Tertiary needs 

Videos/perso, 4 Comtaclwork expenence 


Note that these students felt little need for written 
occupational definitions or statistical information, unless 
they were expressed in connection with visual and per- 
sonal presentations. More complex needs configurations 
may be captured on spread sheet programs, which accom- 
modate numerous need statements with ease. 

To discover customer needs, one may: 1) Be a cus- 
tomer, 2) communicate with customers; or 3) simulate 
customer use of a product or service. 

Many of us have been customers of occupational clas- 
sification systems. We have developed occupational sur- 
veys, analyzed employment data by occupation, or 
matched job applicants with available openings through 
the use of specific occupational coding schemes. This 
direct customer experience may form valuable first-hand 
input to the development of consumer criteria. In addi- 
tion, such experience may be expanded through the de- 
sign and conduct of training courses that expose staff 
to direct user contact. For example, occupational analysts 
might be trained to assist guidance staff in placing job 
applicants or assisting counselors in career decision-mak- 
ing activities with students. Greater knowledge of and 
sensitivity to consumer criteria would be a likely result. 

The most common means of discovering customer 
needs is through communications with consumers. Nega- 
tive communications often are initiated by the customer, 
who complains that a product or service has missed the 
mark. Organizations typically view such communications 
very seriously and attempt to take steps to rectify the 
problem and retain the customer. For example, I assume 
that customer complaints concerning the date of last revi- 
sion of the SOC Manual played some role in instigating 
this conference. 

Positive communications must be sought by studying 
customer behavior, or through market research keyed to 
the type of customer or non-customer being targeted. 
Conferences, and sample surveys using personal contact, 
telephone calls, questionnaires, and consumer panels may 
serve to determine consumer criteria. At 2 minimum, 
we would use such tools to find out key characteristics 
of a standard occupational classification system, and the 
cost to the customer of quality deficiencies. 

A third means of determining customer needs is to 
simulate use of a standard occupational classification sys- 
tem. A graduate course I teach at the University of Vir- 
ginia’s Falls Church campus has the students attempt 
to solve certain career problems of fictitious individuals. 
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isn’t long before most students learn the difficult lessons 
of systems that don’t fit together, dated information, and 
sal hi ficiay.. 

After identifying customers and their needs, the third 

step in setting consumer criteria involves translation of 
those needs into terms that are relevant to providers of 
the product or service. When I questioned those Virginia 
high school students about how timely job descriptions 
needed to be, one of the girls volunteered that when 
accompanying pictures revealed hair styles that were out 
of date, she dismissed all of the associated information. 
She was expressing customer criteria in her own lan- 
guage. 
We must translate her opinion into terms with which 
we can deal. One means of accomplishing this would 
be to provide the customer with standard measurements 
from which to select update requirements, such as update 
every year, 2 years, etc. 

Another need recently expressed, this time by staff 
of the Virginia Job Service, was for an occupational 
classification system that would facilitate job matching 
by broad industry groups. Suggesting standard specifica- 
tions, such as use of the Standard Industrial Classifica- 
tion Manual to designate the industries most often em- 
ploying individuals in specific occupations, makes such 
a recommendation easier to visualize. 

The process described here is long and complex. Carry- 
ing it through will be a costly and difficult endeavor. 
However, if development of a U.S. Standard Occupational 
Classification system were being bankrolled by one of 
today’s lean and mean corporate entities, with future prof- 
its dependent on identification and satisfaction of 
consumer criteria, there would be no doubt that a process 
such as this would be conducted. Under the precepts 
of ‘‘reinventing government,’ and given today’s 
consumer environment, our need to accurately define 
consumer criteria seems no less important. 


The consumer environment 

Understanding the environ:nent in which consumers 
must function provides additional information on the con- 
tent and priority of required criteria. This calls for a 
form of strategic planning to describe the setting in which 
a standard occupational classification system will be ap- 
plied: 


**A critical element in that planning is identifying those 
powerful forces and examining their impact on cus- 
tomers’ needs and their priorities. In the abscnce of 
such strategic planning, we overlook essential early 
warning and thereby *ncounter unpleasant surprises and 
crisis situations, with resulting urgencies, wastes, and 
irritations.’* 4 


it 


three agents of change have acted to abe career deci- 
siums and job search strategies more and more important: 
1) Emergence of the world economy; 2) reduced services 
and job security offered by government and unions; and 
3) trends in demographics, family life, and immigration. 

With national economic borders disintegrating, U-S. 
corporations are facing increased competition from pro- 
ducers around the globe. To survive in this environment, 
employers have responded with strategies to raise levels 
of quality and efficiency. Seeking to free themselves from 
costly ‘‘overhead,’” U.S. corporations have jettisoned 
thousands of middle managers and blue-collar production 
workers. 

The large pyramid of the American corporation is 
being replaced by cost comscience central offices who 
are likely to get the job accomplished through part-time 
or temporary workers (who typically receive no fringe 
benefits), contractors, or foreign affiliates. As a result, 
once comfortable internal labor markets, in which em- 
ployees pledged long-term service in return for the safety 
of institutional rules, have been replaced by external mar- 
kets. 

Such markets are characterized by all the insecurities 
suffered when the wage is the only bond tying worker 
and employer together. Distinct entry level jobs, specific 
job content, identifiable career ladders, and seniority- 
based upward mobility are giving way to less certain 
relationships. In effect, for many industries, Solow’s 
“‘Labor Market As A Social Institution’’ has reverted 
to its original form.5 While some American workers have 
been exposed to Total Quality Management (TQM) to 
spur continuous improvement, TQM also can be an unset- 
tling influence. For example, recent studies reveal that 
TQM shifts workplace organization from a vertical array 
of positions and functions to horizontal structures. At 
the same time, specific job duties give way to a broad 
range of team activities aimed at customer satisfaction.® 
This has been accompanied by rapid advances in tech- 
nology that alter production processes and place ever- 
changing skill requirements on employees. 

A second factor in transforming the U.S. labor market 
has been reduced institutional protection, as provided by 
government services and union security. To a large ex- 
tent, these losses to the American worker can be traced 
to anti-governmenvVanti-union sentiments that emerged 
during the late 1970's and 1980's. 

In recent decades, significant reductions in Federal 
budget allocations for guidance, job placement, training, 
and labor market information have decreased services. 
In addition, decentralization of responsibilities has dis- 
couraged the maintenance of minimum/standard services 
and products aimed at meeting the needs of specific 
consumer groups.’ 
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Staffing for the Dictionary of Occupational Titles is 
a good example. In 1976, there were 10 Occupational 
Field Centers with about 100 Field Center employees, 
and a National Office DOT staff of close to 30 profes- 
sionals. Today, there are just 5 Ficld Centers, 30 Field 
Center staff, and a National Office DOT staff of 1.* 

While government services have been cut, reduced 
worker protections also have been derived from the fall- 
ing proportion of the workforce covered by union collec- 
tive bargaining agreements. In 1955, almost 25 percent 
of U.S. workers were union members; today, just 16 


nation of rules governing entry and conditions of work, 
and absence of negotiations to resolve employee com- 
plaints. 

The labor market environment also has been made 
more difficult by demographics, changed family lifestyle, 
and immigration. With regard to demographics, the fastest 
growing groups are those most in need of intensive edu- 
cational and training opportunities. Between 1990 and 
2005, new labor force entrants will be more likely to 
be women, blacks, Hispanics, and Asians, and less likely 
to be white males.!” 

More than half of all black families are single parent 
units, with family members often employed in secondary 
labor markets.'! Inner city residents frequently rely on 
public assistance and contend with poor living conditions 
and crime. As a result, the world of work is viewed 
as a hostile environment, offering no escape. 

While the average American family fares better than 
most uiban dwellers, they still suffer from a new era 
of ‘‘fast food’’ living. With fathers and mothers both 
holding down full-time jobs, and children involved in 
numerous aciivities (to keep up with the competition for 
college), there’s simply no time for contemplation of 
the world of work. 

Ironically, while many families place strong emphasis 
on selecting the right college, similar c{fort to scrutinize 
the vast array of occupations that con offer employment 
after college is often left to a few career days and book 
reports. However, even if parents attempted to orient 
their children to the world of work, this task has been 
greatly complicated by technological advances which 
have made many jobs and the preparation they require 
only understandable by those currently involved in per- 
forming or studying such work. 

Finally, increased immigration has placed more foreign 
workers in U.S. labor markets. During the decade of 
the 1980's, an average of 7.3 million immigrants lived 
in the United States, more than double the number in 
the decade of the 1960’s.'2 In 1990, over 1.5 million 
immigrants entered the United States, almost triple the 
1980 total.'3 At the same time, the Immigration Act 
of 1990, specifically addressing employer needs for 


skilled employees, increased annual quotas for employ- 
ment related immigration by 500,000, to be phased in 
during the period 1991-96.'¢ 

Given our 128 million worker labor force, these devel- 
opments may be characterized as imsignificant. Also, 
However, for certain occupations and geographic areas, 
the added competition may deny domestic workers oppor- 

In summary, the environment in which the new Stand- 
ard Occupational Classification system is to fit is one 
that requires universal and intensive use of occupational 
information. At least for the foreseeable future, the days 
of completing a non-directed college program and waltz- 
ing into a well-paying, secure professional job appear 
to be over. Similarly, completing a general high school 
program, and then moving into a local, high-wage manu- 
facturing plant also appears remote. 


SOC consumer criteria 

The foreseeable future appears to offer continued for- 
mation of the world economy; increased competition for 
jobs, many of which will become less secure; accelerated 
technological progress and changing occupational skill 
requirements; reduced Federal bucgets and job-related 
services; and lack of public focus and understanding of 
the labor market in general, and job requirements in 
particular. For the American worker, these developments 
put a premium on tools that promote informed career 
decision-making and effective job search techniques. 

If the labor market is the environment in which we 
seek, accept, and retain employment, occupational classi- 
fication systems form the “‘address books’’ from which 
we choose our “‘place’’ of work. To survive in today’s 
difficult job market, one must select an occupation care- 
fully, making sure that it: 1) Fits one’s personality; 7%) 
requires skills and abilities that can be obtained; 3) offers 
a reasonable number of openings; and 4) provides an 
appropriate level of income and a healthful and secure 
workplace. A standard occupational classification system 
that meets a broad range of customer needs could play 
a central role in helping students, jobseekers, and employ- 
ers achieve their employment objectives. 

Due to the time and level of resources allocated for 
this paper, and the complexity of the task, it has not 
been feasible to develop a comprehensive description of 
consumer criteria for the next Standard Occupational 
Classification system. Therefore, the paper has focused 
on description of a process through which such criteria 
may be developed, and the environment in which the 
system is to fit. However, in developing such information, 
certain consumer criteria have come to light. While a 
process such as that described in the initial section of 
this paper should be used to verify and expand the criteria 
listed below, they appear to form reasonable candidates 
for consideration. 


Scope 


Cover all occupations found in the U.S. economy. It 
is not possible always to know how significant a given 
occupation may become to the economy. Also, individ- 
uals should have the opportunity to review all occupa- 
tional choices. 


Include occupations unique to other nations’ economies 
when it is likely that such work will soon be found 
in the U.S. Why not give students/workers an opportunity 
to see what occupations may be coming to the United 
States? This also may help employers in terms of having 
a workforce ready for new occupational specialties. 


Content 


Provide standard occupational titles and definitions, in- 
cluding job duties and tasks, products produced/services 
provided, physical requirements, education (academic 
curriculum) and training requirements, industry(ies) em- 
ploying (SIC), usual career ladders and transferability 
to other occupations. Given the difficult labor market 
environment, such information would be the basic mini- 
mum required from an occupational classification system. 


Furnish impact information from new or anticipated tech- 
nological innovations. Given the rapid pace of techno- 
logical advancement expected, such information would 
provide an opportunity to plan for the future. 


Specificity/styles 


Within one unified system, offer multiple levels of detail 
that effectively accommodate the special needs of coun- 
selors, placement specialists, labor market information 
staff, immigration personnel, and other ‘‘processors.”’ 
For example, the Occupational Employment Statistics 
(OES) program would require a fairly general description 
for employment and projections purposes, while guidance 
counselors require very detailed presentations. 


Provide definitions in various styles, keyed to ultimate 
users, such as studenis, jobseekers, and employers. Dry, 
factual definitions tend to ‘‘turn off’’ young audiences 
who might be captivated by a more appropriate genre. 


Linkage/arrangements 


Provide universal linkage to all major statistical, job 
placement, training, and education programs. With all 
of these programs utilizing the same Standard Occupa- 
tional Classification system, consumers will be able to 
consult much statistical information utilizing comparable 
occupational definitions. 


Provide for the availability of occupational groupings 
based upon such variables as: Required skills, industry 


(SIC) settings, levels of compensation, academic pro- 
grams, and projected employment growth. This capability 
might be available through automated/electronic systems 
that furnish instant information by criteria specified by 
the consumer, that is, list all those professional occupa- 
tions in the electronics industry with average annual com- 
pensation over $40,000. Execution of another command 
might then offer relevant local information, such as open- 
ings at local Job Service offices. 


Presentation 


SOC information should be integrated into consumer 
processes, such as to students through academic offer- 
ings. To survive in America’s demanding labor market, 
students must make informed occupational choices. Sepa- 
rate career information sessions often are bypassed for 
courses that assist students to enter college. Less ambi- 
tious students often take just what they need to get by. 
Under this criteria, basic courses would include a unit 
on occupations especially reliant on the curriculum (Eng- 
lish, mathematics, etc.). 


SOC information, and related statistical data, should be 
offered in multi-media presentations, including hard-copy 
formats, floppy disk and CD ROM, on-linelinteractive 
information systems, bulletin boards, and video. The im- 
portant criteria are that the medium is easily accessible 
to the user, and the presentation is keyed to consumer 
preference. For example, a job description communicated 
through a personalized video, that could be accessed in 
English class as part of that curriculum, could be ideal 
for a high school sophomore. 


Maintain the timeliness of SOC and related information. 


The day of updating volumes of occupational definitions 
once every 5 or ‘0 years, or even every year should 
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Performing a National Job Analysis 
Study 


Robert Korte, Beverly Nash, and Jodi Smith 
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Executive Summary 


Whai skills do employers look for in workers? Sev- 
enty-five percent of America’s workers will not go to 
college or will uct complete a bachelor’s program. How 
do we make sure they have the skills they, and the 
nation, need to successfully compete in the global econ- 
omy? How do we make sure that businesses striving 
to become high-performance workplaces have the skill 
resources available to do so? To answer these needs, 
the U.S. Departments of Labor and Education and the 
Office of Personnel Management formed a partnership 
to develop assessment measures of workforce com- 
petencies and skills as they were defined by the Sec- 
retary's Commission on Achieving Necessary Skills 
(SCANS). 

The purpose of the assessment measures is to provide 
data about the skills of America’s current workforce and 
about the skills individual workers need for our nation 
to aggressively compete in the global economy. However, 
because of the great consequences to individuals, and 
to the nation as a whole, it is essential to know and 
understand the specific competencies and skills needed 
before the assessment tools are created. Therefore, a Na- 
tional Job Analysis Study has been designed to empiri- 
cally identify those job behaviors, or competencies and 
skills, that are common across occupations. It is only 
after this identification that valid and authentic measures 
can be created to help guide the education and training 
of America’s workforce for high-performance workplaces. 

With an evolving workplace, America’s workers must 
have the ability to move from one specific job with 
its unique demands to a totally different job with its 
demands. Critical for this new workforce are the ‘‘cross- 
occupat’ynal"’ skills (that is, those that are common 
across occupations). These are the competencies and skills 
the National Job Analysis Study must identify. 

This study began with the assumption that there are 
common behaviors across jobs and occupations that are 
worth learning and that are essentiai to the new 
workforce. While the study focused on looking across 
occupations, it soon became apparent that with slight 
modification, it could also support a larger vision. With- 
out sacrificing its original goal, the National Job Analysis 
Study can provide pivotal information for setting industry 
skill standards, for describing individual occupations, for 
developing better ways of classifying occupations, and 


for developing cross-occupational skills and behaviors 
matrices. It can also provide focus to school-to-work pro- 
grams and to job-to-job programs. 

This new vision means that through a common 
database of skills and other job attributes, skill standards 
can be set across occupations, occupations can be more 
realistically classified. ri displaced workers can better 
find jobs that truly match their existing and developing 
skills. Consequently, education and training programs can 
be finely tuned to meci today’s, and tomorrow's, work 
environments. 


National Job Analysis Study 


Specificaliy, the National Job Analysis Study is de- 
signed to einpirically identify workplace behaviors com- 
mon across numerous occupations and linked to employee 
success in high-performance organizations. The study 
builds on the work of SCANS by seeking to empirically 
identify a comprehensive taxonomy of behaviors nec- 
essary for worker success. Three additional outcomes of 
the study are linked to establishing the behaviors as the 
basis for assessment and instruction: 


e Construct a blueprint to guide development of content- 
valid workplace assessments. The blueprint will guide 
future assessment development activities by defining the 
contents of the assessments in terms of what is to be 
measured. 

© Establish performance levels for the behaviors based 
on the relationship between the need for the behaviors 
and time on the job (e.g., at entry, after 6 months, after 
1 year). These levels are necessary for the development 
of assessment measures and can also be used to sequence 
job training programs and educational curricula. 

¢ Develop exploratory models of the relationships among 
all the behaviors in the taxonomy. These models can 
be used to identify possible learning prerequisites for 
the workplace competencies, helping teachers and trainers 
construct logical and efficient curricula. 


The National Job Analysis Study employs a survey 
methodology to gather information from job incumbents 
across a representative sample of occupations. A panel 
of experts and other outside consultants will assist ACT 
staff in constructing the surveys, interpreting the resulting 


data, and assigning the behaviors to taxonomy dimen- 
sions. The base study will be conducted in two phases. 


Phase 1 

The purpose of this phase is to identify an initial 
set of core behaviors that are common across occupations. 
ACT staff will begin the process by pulling task state- 
ments from databases that contain occupational informa- 
tion. Several criteria will be used to pull the task state- 
ments and determine their degree of commonality. The 
Statements will then be translated into a common lan- 
guage and level of specificity, again according to set 
criteria. The translated behaviors and illustrative behav- 
iors developed for the SCANS competencies and founda- 
tion skills will be compiled into survey 1. In accordance 
with sampling criteria determined by experts in ACT's 
Research Division, the survey will be distributed to 5,424 
job incumbents in 2,712 organizations across the country. 
Approximately 150 occupations will be sampled. Job in- 
cumbents will be asked to rate each behavior in terms 
of how frequently it is performed and how important 
it is to successful performance on the job. Space will 
be provided for incumbents to describe and rate essential 
tasks not listed in the survey. A three-part mailing plan 
and follow-up phone calls will be used to ensure the 
highest possible rate of return. During data analysis of 
the survey results, an overall rating of criticality will 
be computed for each behavior, and a cut score will 
be determined to identify the behaviors that are most 


common and important across the occupations sampled. 


Phase 2 

The purpose of phase 2 is to verify the common behav- 
iors identified from the first survey, link the behaviors 
to high-performance organizations, and establish the rela- 
veys will be used to gather this information. Survey 2 
will include the common behaviors identified from the 
first survey, the frequency and importance rating scales 
used in the first survey, and an additional rating scale 
in which job incumbents will indicate when the behavior 
is needed on the job. An environmental survey also will 
be sent to managers in the organizations sampled to deter- 
mine to what extent the organizations meet criteria for 
‘high performance.’’ Data analysis of the results from 
both surveys will yield information about the relationship 
of the behaviors to high-performance workplaces and the 
levels at which the behaviors are necessary (for example, 
entry, after 6 months). It will also generate preliminary 
data on the relationships among the behaviors. A cluster 
analysis will be used to sort the common behaviors into 
similar groups. Ten content experts will then participate 
in a structured process to assign the job behaviors to 
taxonomic dimensions. This taxonomy will form the basis 
for constructing the assessment blueprint. 
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Comprehensive perspective 

The base National Job Analysis Study is currently de- 
signed to identify cross-occupational behaviors. This ‘‘ge- 
neric’’ focus illustrates the dynamic nature of today’s 
jobs and reflects how critical it is for workers to have 
generalizable skills they can apply as changes ovcur with- 
in and across organizations and occupations. Con- 
sequently, the study is not designed to provide informa- 
tion about specific occupations or occupationally-related 
factors other than behaviors. 

To meet a broader set of goals, the study can be 
expanded to include larger occupation-specific samples 
and additional work characteristics such as those found 
in the Occupational Analysis content model. Such addi- 
tional information could form the basis for the develop- 
ment of occupational skill standards. Expansion would 
enhance the goals of this study and would also provide 
an efficient method of meeting the goals of other 
workforce initiatives. Specifically, such an expansion 
could provide: 


e Skill standards that can be readily compared from occu- 
pation to occupation. 
e Profiles of generalized work behaviors, tasks, know!- 
edges, etc., for specific occupations. 
¢ A common lexicon for describing behaviors, tasks, 
skills, etc., across occupations. 

e Empirical information for classifying occupations and 
testing various classification models. 


With these products, three government initiatives (that 
is, the Industrial Skill Standards Project, U.S. Employ- 
ment Service’s Occupational Analysis program, and the 
efforts to develop a new occupational classification sys- 
tem) can be better and more efficiently advanced. Modi- 
fying the job analysis study in a way that meets the 
needs of all three initiatives will result in significant 
cost savings and will ensure their integration. With this 
integration, it will be possible to describe occupations 
in identical terms for classification, skill standards, and 
descriptive purposes. All three initiatives will then be 
a part of a single system that will readily facilitate the 
vision of a national workforce prepared to successfully 
compete in today’s and tomorrow's world economy. 


Purpose of this paper 
This paper has been prepared for the International Oc- 
cupational Classification Conference to: 


1) Ilhastrate the uses of occupational classification in- 
formation in a national job analysis study, and 
2) Propose a method of expanding the national study 
to provide a comprehensive database with which 
to develop and test models for classifying occupa- 
tions. This paper is an excerpt of a larger, more 
technical presentation. It provides an overview of 
a National Job Analysis Study and of a more com- 


prehensive approach built on the study. As a part 
of this discussion. it highlights how the study and 
its expansion relate to current and future occupa- 
“onal classification systems. 


The base National Job Analysis Study is described 
in chapter 1, including the use of two current classifica- 
tion systems—the Dictionary of Occupational Titles and 
Occupational Employment Statistics—to define cross-oc- 
cupational behaviors and to identify a representative sam- 
ple of occupations across the nation. A conceptual model 
of the more comprehensive approach is presented in chap- 
ter 2, including the use of an expanded database to test, 
among other things, various new models for classifying 
occupations. 
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Voiuntary Skiil Standards and 
Occupational Classification 


James D. Van Erden 
Employment and Training Administration 


I’m glad Bob talked about the need to have industry 
skill standards, since that’s what I’m going to talk about. 
I'm not going to give you a technical discussion on 
some of the issues that you've been exploring for the 
last couple of days. What I'd like to do is really talk 
about the process and the issues around classification 
of occupations from a little different perspective; that 
is as an ultimate end-user. 

The Department of Labor has been very much involved 
in the setting of indusiry skill standards for the last 2 
or 3 years. I want to talk a little bit about the demand 
for industry skill standards and why we see this as a 
very important component of where we're going. As you 
may be aware, there are a number of initiatives underway 
today dealing with increasing the level of skills, maintain- 
ing high wage jobs in this country and becoming com- 
petitive in an international economy. We have and will 
introduce shortly legislation on school-to-work, legislation 
on dislocated workers, legislation on one-stop shopping. 
These initiatives are designed to improve the way that 
we educate and train our work force and the way that 
we deal with the issues around our work force. 

Let me go into a little bit of detail about each one 
of these and explain why industry skill standards are 
important. 

On the issue of school-to-work, this country does not 
have a system that helps youth transition from the school 
system into the world of work. Unless an individual 
goes onto a college program, unless you have 4 or 5 
years of time after you graduate from high school to 
age in the college or university environment to prepare 
you for work, no oppportunity exists to prepare you. 
If you look at our European friends, many of whom 
are here, and you look at their European systems, the 
dual system in Germany and Denmark and in other coun- 
tries, you find there's a very different system to help 

When you review the process and say, ‘‘What really 
is important here is relating the skills of the work “lace, 
the demands of the work place, to what's being taught 
in the education system.'’ However, we are faced with 
two sets of skill requirements. One is the basic skills 
you need to graduate; these are the academic skills 
learned in high school. The other is the skills to work 
in today’s economy. The education goals project that 
the President has undertaken, ard President Bush and 
the governors several years ago met on, basically is deal- 


193 


what are the levels that kids need to reach? So, as you 
talk about a school-to-work system, you have to begin 
to focus on not only the education component, but the 
work component and what goes on in the work place 
and relate school learning to workplace learning. Thi 
is the focus of the school-to-work initiative. 

The initiative that we have underway to demonsirate 
i i reaching a critical point right 


; 


As many of you know, the issues facing dislocated 
workers in this country are being driven by many dif- 
ferent factors: Defense downsizing, restructuring of our 
corporations, environmental issues, and global competi- 
tion of trade markets. For those of you from Washington 
and Oregon, the spotted owls is an important issue. These 
factors, along with the traditional issue of restructuring 
moving of workers from one particular industry to 
driving another look at how we deal with 
transition issue; how we move from jobs 
today to jobs that are available in the work 
tomorrow. When you look at that, you realize that 
emerging are no longer the jobs that are defined 
different occupations in the DOT. The 
by themselves are changing very dra- 
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People who are dislocated from IBM today in terms 
of COBOL or mainframe programming skills are prob- 
ably not in demand anywhere else in the country. The 
idea of being a computer systems analyst or a computer 
programmer in the world of mainframes and the world 
of PC’s is very different. Many of those dislocated folks 
don’t have the skills they need to transition into the 
new work place of PC’s. They need to be retrained. 
They need to be reengineered to be successful. 

Well, if we're going to spend millions of dollars in 
Federal, State, and private money to reengineer these 
folks, the question becomes, reengineered to what, to 
what kinds of skills? We need to have a system for 
industry skill standards that says these are the skills that 
you need to be successful in the future. There’s no system 
in place, no structure, no set of skill standards, that 
allows workers to make that determination in any rational 
way. So, in terms of how we spend Federal dollars to 
reeducate folks, the idea of having a set of skill standards 
that we can train to, that we can assess people to, that 
we can use to determine whether the providers that we're 
paying to do this training are doing an adequate job, 
is very critical to a dislocated worker program. 

The idea that Alan and others earlier spoke of—about 
having a customer-oriented system—is also very impor- 
tant. One of the things that we've been looking at closely 
is what kinds of information are provided to kids in 
the schools. Dave Steven's paper is very good in terms 
of setting up some of the problems. In order for these 
individuals to make rational choices, to make the kinds 
of choices they need, it’s very important to have this 
information available. In order to do that, again you need 
to have from the industry a set of standards, a set of 
skills, that people need to be successful. In order to 
have this transition take place, the system has to be 
readily available, customer driven, and meet the needs 
of the work place. 

We're trying to create high-wage, high-skill jobs. 
We're trying to maintain those jobs in this country. In 
order to do that, we reaily have to begin to identify 
what the emerging jobs are, what these skills are and 
then make that information on jobs and skills available 
to the general public. 

We talked about high-performance work organizations, 
and I think that’s a very big term. As Bob said, it’s 
very difficult to define. | remember Ira Magaziner talking 
a couple of years ago, as a member of the Commission 
on Skills of the American Work Force, when a couple 
of folks asked him after a presentation, ‘What is a high- 
performance work organization?’’ His comment was, 
“You'll know it when you see it.’’ It’s very hard to 
define. But what it means is you don’t have an organiza- 
tion with 55 occupations. You don’t have an organization 
that is hierarchical. It means that you are empowering 
workers, you're driving the decision making down to 
the front line and in the process of doing that you're 
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requiring that they have the kinds of skills these workers 
need at the front line to do a new job very different 
from the past. 

An example is the Coming fiber optics plant in 


Blacksburg, Virginia. The plant has about 1,300 employ- 
and they have two job classifications, two titles in 
whole organization. I think there are about two peo- 
in one and the rest are in the other. The point is, 
when you're talking about a high-performance work orga- 
nization, all of these various occupations, 10 to 12,000, 
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When we were looking at this, beginning to look more 
and more into these issues, we were also approached 
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from Germany, companies who had been involved 
the European skill standard setting, involved in the 
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union side; and it’s not the educator’s. It’s all of those 
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are designed to explore how industry will come 


In manufacturing and electronics through the American 
Electronics Association, in the hospitality indusiy 
through a consortium of 16 different associations that 
represent the majority of that industry, in the retai! indus- 
try through the retail trade association, in the elect ical 
industry through the Electrical Workers Union and other 
representatives of that industry, and in the Intemational 
Launderers, work is now underway on developing indus- 
try skill standards. 

I wanted to just relate a couple of important things 
to you that are coming out of the process. The American 
Electronics Associa’ion is perhaps the furthest along in 
their thinking. They're going into this project not looking 
at the particular occupations that they have, but in fact 
are looking at grouping these occupations into basically 


four clusters. A manufacturing specialist is the first one 
that they’re looking at, and this includes things like pro- 
semblers, et cetera. It takes really all the production fa- 
cilities, all the production occupations in a plant, and 
puts them under one broad category. Now, that’s not 
a new occupation, but it’s back to what Bob was talking 
about when he said, ““What are the skills, what are the 
kind of things that these folks need to be able to do 
in order to provide their employers with the services 


What we're finding then is that the idea of the tradi- 
tional occupation is going away very quickly. The idea 
is what are the skills that workers need to respond to 
the demands of the work place. So, the overlap of 
high performance work place with the idea of skills 
are required is really what we're seeing in these 
logues. 

In terms of the hospitality industry, 


dia- 


at the definitions that we have in occupations, 
that these skills underlie all of them. So, you begin to 
throw away the idea of occupations and begin to ask, 
““What are the basic skills that we need?’’ They're not 


analysis of a firm, into what the firm will evolve into, 
the high-performance work kind of idea. 

One of the gentlemen on the AEA Advisory Board, 
Dave Barrun, who is from Apple Computer, points out 
very well that what you really want to do as you set 
these standards and you begin this discussion is to de- 
velop the skill standards for the jobs 5 years from now, 
not the jobs that you have today. So, the idea of looking 
at the skills and then moving that process forward into 
what the jobs will become is really paramount to this 
project. 

There are some other issues that I think are important 
that are coming out of this process and let mz just list 
a few of them briefly for you. 

As we've looked at the development of national vol- 
untary skill standards, we found difficulties using SIC 
codes for pilot projects. Different employers use different 
job titles to identify occupations with the same functional 
responsibilities, and thus we need « classificetion system 
which allows aggregation and uJisaj .e¢gation around the 
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This is the new worid that we're talking about. Now, 
you say that’s probably i 


reengineering organizations, is really now moving into 
the area of the service industry and moving into govern- 
ment. In fact, Secretary Reich assembled several hundred 
people from the Department of Labor for a 2-day retreat 
designed to reinvent DOL. A couple of months ago, 
Tom Peters at the invitation of the Secretary, addressed 
all the mid- and senior-level managers in the Department. 
There were about 1,200 of us in the room and he went 
through ihe whole issue of reorganization, reinventing 
I would tell you that he didn’t say this. Let me 

this very clear, he did not say this. But at the 
end of his discussion, | expected him to tum to the 
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wrote papers years ago, you remember the process for 
writing papers: You'd write out in long hand this 30- 
page paper; you'd have your secretary type it; and then 


tation?’ Today you walk out and your secretary is in 
the middle of Harvard graphics doing graphics for you 
to put into your document. Your word processor is up, 
the LAN is up, everyone knows how to operate all these 
systems and so it’s a very different environment in which 

The technology is very much different today. Thus 
the work that people perform is very much different. 
To go back into the DOT and say, “‘In 1977 or in 
1986 this is what a secretary did,’ basically doesn’t 
relate to what, in fact, is going on today. 

One other example, while I'm giving examples, that 
I think really shows this issue. There's a plant in Colum- 
bus, Indiana, Cummings Diese!. Has anybody ever visited 
their main engine plant there? You have, Dave. Okay. 
Now, you can tell me whether I'm right or wrong on 
this. ut this plant is really interesting because ir. prob- 
ably 1 million square feet of the plant you can find 
ali three levels of production that we've had in this 
country in the last 60 years. Let me just descnbe it 
for you. 

You go into the back of this plant and there's this 
huge bay. It looks like the old iron works. Everything 
is riveted and the building is all—something you expect 
to see in the 1920's. This is where the rough engine 
blocks come into tie plant. These are diesel engines 
they're producing. These rough blocks come into this 
really creaky, crankety old production line and there are 
literally guys with the oil cans that are oiling the chains 
and oijing the machines that are doing the final boring 
on this plant. It just gives you this feeling like you're 
back in the ‘20's or the "30's watching this process 
go on. The machines move from one spot to the next 
and the people are basically charged with keeping those 
machines running through minor adjustments and oiling 
and so on. 

Then you go into the next part of the plant where 
they actually put the engines together. The point of the 
plant is pretty much as I visualize a "SO’s, "60's, maybe 
early "70's automotive production line to be. Here you 
have a fairly flexible assembly line, engines moving down 
the line, but people are able to maybe do engine B 
and engine A, one right after the other; large air hoses 
in the air guns and things like that. But they're basically 
putting parts together and it’s still fairly traditional. 
There's not a lot of flexibility, but a lot more than 
you had in the first place. 

Then you go into the third part of the plant and this 
is where they make al! of the components for the engine, 
all of the parts that fit on. You walk into this great 
big room and you don't see anybody. Up in one comer 
there's a little booth where the computer operator sits. 
Over in another corner there's another little booth where 
another computer operator sits and that’s all you see 
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in the entire plant, in that section. That’s one-third of 
the plant. 

So, what are the occupations of these folks? How 
does this fit into where the environment is going? | 
think this is a basic issue as we talk about occupational 
classification, we talk about skill standards, how these 
things merge, what does it mean, what does it mean 
for a work place that looks like a work place with two 
people up in the corner? It’s a very different environment. 

Well, those are issues, I think, that we have to consider 
as we think about redefining an occupational classifica- 
tion system. 

Let me finally just bring up one other issue that’s 
going to have a big impact on this. Today on the House 
Education Labor Committee there’s a mark-up on H.R. 
1804. H.R. 1804 is the Education Reform Bill. The real 
interesting part from our perspective is Title IV of that 
bill, which proposes to set up a national skill standards 
board. This board will be established as a freestanding 
board. It will be made up of representatives of business, 
labor, education, and other groups. The purpose of this 
board is to promote the development and endorsement 
of a national system of industry skill standards. By indus- 
try | have to define i as both industry in the vertical 
sense and industry in the horizontal sense, realizing that 
as you look at occupations within a particular industry, 
as we've seen before, those skills clearly cross industry 
lines. 

So, this board, whose purpose is to foster and promote 
a skill standards system, will be established if this bill 
is passed. We would then really anticipate seeing a very 
major effort to develop industry standards. This will be, 
as I said, a freestanding board, so it won't be a Depart- 
ment of Labor, or Department of Education board. It 
won't be a government board. 

What we found in our public dialogue last year on 
this issue when we conducted hearings around the country 
was that there was a role for government, but the role 
for government was not to set standards. The role for 
government was not to implement those standards. If 
you're going to have industry skill standards, they have 
to be driven by industry, owned by industry, operated 
by industry. Otherwise they won't work. 

We have cases in this country today where there are 
industry standards. They're limited, but there are cases 
where they have worked. But I think the consensus from 
business’ point of view, labor's point of view, and cer- 
of view, is that industry standards need to be developed, 
need to be in place, need to be there for all of our 
programs and all of the other education and training 
programs that are in place today. If we don’t tum this 
process into an outcomes-based process, looking at what 
skills are needed, when I say process I'm talking about 
the education process, then we're not going to succeed. 
This particular component of this process is very critical. 
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Discussion 


JAMES WOODS: One of the things that I have found 
quite encouraging is the recognition throughout all of 
the papers of the need to look at user needs. But then, 
the uses are very paramount to the decisions that are 
going to be made in terms of a new classification system. 
Ultimately what needs are we trying tc meet? 

In fact, we've been discussing users so often, it's 
somewhat tempting to begin by saying, “‘at rak of be- 
laboring the point, we're going to look at user needs.”” 
I thought about that and then I thought no, that’s a 
misstatement because you can’t belabor the point. If we 
do not keep in mind the multiplicity of uses out there, 
I would suggest that we are destined to basically put 
together a classification system that isn’t going to serve 
anyone’s needs. I believe Mr. Triplett in his comments 
posed the interesting notion that perhaps the S:andara 
Occupational Classification system, designed in 1977 and 
revised in 1980, was not meeting certain needs out there. 

To look at that just one step further, let me go back 
to the statement which we discussed yesterday right out 
of the 1980 version of the Standard Occupational Classi- 
fication system, which states, *“This system is designed 
for use in statistical analysis and presentation of data 
on occupations. It was not developed for any particular 
programmatic use.”’ I think it is a real question as to 
whether the SOC is meeting all of the applications or 
uses for which it’s been designed. Secondly, in looking 
at that issue, if it is not meeting all of the needs, why 
not? Is it totally because of issues and possible problems 
with the SOC or perhaps is it in part, and let me play 
off the comment from Odessa Dubinsky yesterday, due 
to lethargy on the part of agencies that collect, categorize 
and classify occupational information for their own appii- 
cations and self-interest, and agencies that, at times, do 
not look at a broader range of user interests. 

I think the challenge in designing any new classifica- 
tion system is how are we going to try and meet those 
needs. No one said it’s easy! I think the points that 
Tom Scopp raised were also well taken, that we 
have to blend different interests, different needs 
ing at this. As difficult as that challenge is, 
it’s the one that we face. 

Let me talk to you for a moment from the 
of the organization for which I work. the National 
pational Information Coordinating Committee, that 
cally tries to deal with and bring together occupational 
information across many different programs and to bring 
it together in a way that makes it more useful to a 
variety of users, including 7 to 10 million people using 
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So, my point is that | think what we face here is 
designing a sysiem, regardless of what title we place 
on it, that on one hand can look at the multiple needs 
that are out there, but recognize you can't do a perfect 
job of meeting all of those. We need a classification 
system that, if not a tota'ly consolidated system, which 
I think would be the most ideal model, certainly is one 
that allows and provides a real framework for integrating 
specific programmatic needs into a system in which we 
can then truly group that information and make it more 
useful. 


THOMAS PLEWES: Forgive me if I involve all of 
you in a dialogue with the folks that I consider to be 
our customers as a statistician, but this is a golden oppor- 
tunity. Let me first engage Al Moss, if I could. 

I liked what you said, but when I look at you as 
a customer, | see something very different. In fact, I 
heard Bill Bailey say that the reason that we go through 
such tortuous descriptions of occupations, that we worry 
about levels, that we worry about crossing the T's and 


that kind of detail to do your job. 

So, I think there's a conflict here between what you 
would like to do to generalize occupational descri tions 
and what you're telling us as our customer. 
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it's complete or whether it’s accurate. 
deliver that information is far exceeding 
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to get it from lots of places. 

I have a list of 17 major resources I've put together 
to try to provide one occupational description and I think 
some of that is just a reality. So, I think that’s really 
important to look at. 

The other thing I'd like to add is about the classifica- 
tion systems. I'd like to see an education taxonomy in- 
cluded in that because if we don't look at how we pre- 
pare people and how we describe our programs for prepa- 
ration, we're not going to be ab’+ to connect that to 
what we do in our work and how we make those deci- 
sions. So, | think involving that community in the deci 
sions that we make about classification would be ex- 
tremely important. 

SAL CORRALLO: The iast point is that this is a new 
world for me. | work primarily in post secondary edu- 
cation and I'm concerned with National Goal 5-5, if 


you mean by skills, the feeling I get is you'll get different 
answers because it could be competencies, it could in- 
clude everything back to reading and writing. So, I think 
one of the things that’s very important is the bridge 
between work place competencies or skills, and | calli 
ies because they 
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DIANE WAGENER: I was thinking about our Depart- 
ment of Health and Human Services and came up with 
at least three or four different uses we have for occupa- 


or toxic exposures and the like. That's a whole other 
dimersion that hasn't been considered very much. V 
use occupation in terms of def_aing people socially, soci 
economic status, amd education. This is an obvious w:) 
that we tend to put people in terms of their social context 
and how they might have access to health care. Finally 
we use it in terms of defining people in their employer- 
basec| benefits that impact on health care either in terms 
of provision of insurance or in terns of health promotion 
activities. 

So, this is a wide range of uses and needs in defining 


you know what that is. It's the communication and higler occupations. I'm just building upon what's been said 


earlier and that is that there is not going to be one 
single grouping that is going to satisfy all of our different 
needs. It’s going to be different groupings and Joe Blow 
or Blau may do it one way and Annie Smith may do 
it a different way. So, what we've really got to do is 
define all these uses, define the data items that are going 
to be needed and how to get them. 

Now, this comes to my concern. I’m from the National 
Center for Health Statistics and we get information on 
occupation through personal interviews. As has been men- 
tioned many times, personal interviews and establishment 
surveys are two very different ways of getting the data. 
In interviewing somebody, if I asked them what their 
skills were, | would have a very difficult time trying 
to define that, whereas I can ask them about tasks and 
they're much better at defining that. An establishment 
survey would give you very different kinds of informa- 
tion. 

So, I’m struck with the fact that for me, I would 
think that the process we need to go through is first 
in identifying the users, determine the data item needs. 
Second, to identify the smallest discriminatory groupings 
you can get from either of these two different sources 
of data. Sources of data have got to be an important 
factor here. Then three, come up with some grouping 
schemes that accommodate these different sources of data 
so that you can combine them. I've heard many com- 
plaints about, *‘Well, I can’t do this with that and that 
with this,’ in terms of different sources of data. Well, 
you're stuck with the different sources of data. You're 
going to have to define the groupings to accommodate 
this. We have bridging needs from very cifferent sources 
for these particular data. 


JAMES WOODS: Let me just add a final point on 
that. Looking at Alan’s list, you see a number of different 
criteria that he laid out. 


It seems to me also that one does not necessarily 
have to look at the particular classification system and 
the different ways in which we may need to group infor- 
mation. 


For us, quite frankly, the de facto classification system 
in occupations has been the Occupational Employment 
Statistics program. Now, it doesn’t have everything in 
there, but the OES classification scheme, for very prag- 
matic purposes from our standpoint, became very useful 
because of the fact that projections were developed by 
occupations. We needed that for our user communities 
and also the power of that system, by relating occupations 
to industries and a chance to integrate and look at an 
occupational staffing pattern within an industry and what 
that might mean, and at the same time, iook across indus- 
tries. It becomes a very powerful tool. 

So, a classification system by itself may not have all 
of that, but if information is collected in that context 
or another program, in this case through BLS and the 
State Employment Security Agencies, then the informa- 
tion can be used in that manner. 

I guess my closing point is we've discussed skills 
information. Mr. Triplett alluded to the SIC revision in 
his presentation and we're talking about occupations. It 
seems to me that we're at a point in time right now 
that we have an opportunity that perhaps we've never 
had before, and that we need to take care not to look 
at these in isolation of each other. | think part of that 
came in Jim’s comment too, that there are interrelation- 
ships here that give us a chance if the SIC is being 
revised in 1997. If we're looking at revising an occupa- 
tional classification system and we're looking at voluntary 
standards and a board being established to look at this, 
then we have a real opportunity. 


Module 4. Pessibilities for a 
Unifying Classification System 


introduction 

The need for and possibility of developing a unifying 
occupational classification structure in the United States 
are the core papers of this section. Neal Rosenthal de- 
scribes current user frustrations in trying to piece together 
various elements of occupativnal information that must 
be derived from different incompatible classification 
structures. Donna Dye provides an overview of the work 
of the Advisory Panel of the Dictionary of Occupational 
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Titles and the Panel's recommendations concerning occu- 
uaifying the classification structure of the Dictionary of 
Occupational Titles and the new SOC im order to be 
able to compare occupational information about the quali- 
fications, opportunity, and demand for occupations. Rich- 
ard Dempsey analyzes the current SOC and makes rec- 
ommendations for how it should be changed to facilitate 
data collection from both establishments and househoids. 


Analytical Problems Stemming from Surveys 
Having Different Occupational Classifications 


Neal H. Rosenthal 
Bureau of Labor Statistics 


A wide variety of statistics are collected about occupa- 
tions in the United States. Surveys are conducted to com- 
pile data about occupations by several Federal Govern- 
ment agencies, State governments, colleges and univer- 
For a variety of reasons, however, much of the occupa- 
tional data generated by these surveys are not comparable. 
lack of comparability that are faced im analyses which 
depend on occupational data from different sources. Al- 
though it focuses on analyses conducted in the Division 
of Occupational Outlook in the Bureau of Labor Statistics 
(BLS), it reflects the problems faced in any analytical 
effort that uses occupational data from many sources 
because comprelensive data are not available from one 
source. 


The occupational outiook program 

In the BLS occupational outiook program, occupational 
employment data are analyzed along with other labor 
market information to identify current and past trends 
in job market conditions for use in projecting future occu- 
pational employment trends and job prospects. Related 
information also is developed for use in career guidance 
and education planning, such as earnings, education and 
training needs, job duties and tasks, work injuries, and 
working conditions.' The Division’s products are widely 
used, primarily by people making career decisions and 
planning their education, but also by technical audiences 
as input into other research and analysis efforts. 

Data on employment for the occupational outlook pro- 
gram are derived through use of an industry-occupation 
of industries collected in the Occupational Employment 
Statisucs (OES) survey? and industry employment data 
from the Current Employment Statistics (CES) survey.? 
Because the OES survey only collects information on 
occupational staffing patterns of wage and salary employ- 
ees from establishments, other sources of data are needed 
for employment of self-employed workers and for other 


types of analyses done in the occupational outlook pro- 


gram. 

Employment of self-employed workers and demo- 
graphic data, including age, sex, race, Hispanic origin, 
and educational attainment are derived from the Current 
Population Survey (CPS).* Earnings are derived from sev- 
eral sources, including the CPS, the Bureau's wage sur- 
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veys conducted by the Office of Compensation and 
Working Conditions, and surveys conducted by profes- 
sional associations. Data on job mobility and labor force 
separations used to develop estimates of job openings 
to replace workers who leave their job are derived from 
CPS statistics. Descriptive data on job duties are based 
on information from the Dictiunary of Occupational Titles 
(DOT). The Bureau’s Survey of Occupational Injuries 
and Illnesses provides information on work injuries. Re- 
search studies conducted by the BLS Offfice of Productiv- 
ity and Technology, other government agencies, private 
the sources of a wide variety of information about the 
effects of technology on occupational duties and employ- 


ment. 


Linking the data 
The OES survey and the CPS, the sources of the 


majority of the data used in the occupational outlook 
program, both use the Standard Occupational Classifica- 
tion (SOC).5 However, neither of these surveys uses the 
SOC in its entirety or in the exact format. The lack 
of comparability among the data in these two surveys 
resulting from seemingly inconsequential differences from 
the SOC and from each other, provides an excellent me- 
dium for studying the analytical problems stemming from 
occupational classification differences among surveys. 

The BLS, which conducts the OES survey and the 
Bureau of the Census, which conducts the CPS under 
contract with the BLS, each has its own reasons for 
diverging from the SOC. Some reasons touch upon survey 
methods and the type of survey. (The CPS is a household 
survey in which data are collected through interviews 
with individuals. In contrast, the OES survey collects 
datz by mail from establishments.) For example, the Bu- 
reau of the Census believes reliable data cannot be col- 
lected from individuals for some SOC occupations that 
are covered in the OES survey. Other differences between 
these surveys reflect differences in the decisions of the 
agencies about where a specific occupation should be 
placed in the occupational structure of the SOC. Both 
the Bureau of Labor Statistics and the Bureau of the 
Census describe the occupational classification system 
used as “‘SOC compatible.”’ 

All the decisions to differ from the SOC made by 
BLS and the Bureau of the Census seem to have merit. 
In one case, both agencies made the same decision— 


to move airplane pilots from being grouped with tramspor- 
tation occupations (truck drivers, locomotive engineers, 


affect the analysis of airplane pilots because the two 
major sources of data are the same. However, if airplane 


To illustrate differences in the classification between 
the SOC, CPS, and the OES survey, two occupational 
fields were chosen, carpet installing and tile setting occu- 
pations. In the SOC, CPS, and OES survey, these occupa- 


soc CPS OES 
Tie setters. harc Tie setters, hard and Haro tie setters. 
son 
Carpet mstaiiers anc Carpet instaiiers Carpet mstaliers 


ing the details of the DOT to SOC relationship, however, 
in each category in the CPS (the CPS has no formal 
occupational definitions), differences emerge that are not 
apparent by the occupational titles. 

Most important, the examination shows that carpet in- 
stallers are not identical in the CPS and OES. The CPS 
who are not included in the OES survey category carpet 
installers, but are in another OES survey occupation, floor 
layers, except carpet, wood, and hard tiles. As indicated 
by the OES survey title, soft tile setters (which means 
decorative steel, aluminum, or plastic tile according to 
the DOT®) are not included with hard tile setters. They 
are included along with linoleum layers in floor layers. 
Therefore, as expected, the OES occupation, hard tile 
setters, is not comparable to the CPS occupation, tile 
setters, hard and soft. Adding OES carpet installers to- 
gether with OES floor layers, except carpet, wood, and 
hard tiles, however, would result in a comparable cat- 
egory to the SOC carpet installers. If you have followed 
this matching process, some of you may agree with the 
CPS classification and others with the OES survey or 
SOC classification. But all should agree with the follow- 
ing: Who needs this confusion? No one benefits. 


later in this paper, the OES survey data show there are 


layers, except carpet, wood, and hard tiles. As a result, 
the 


seems, Gash Gaal, oad, ed tk He oe eo 
lem was faced. CPS data for carpet installers would also 


have to be used to describe these workers. Another alter- 


native is to collapse the employment data into a residual 
occupational category and forgo any analysis. The occu- 


setters in the OES survey, it was determined that CPS 
teristics, because there probably are very few soft tile 
setters. 

The exercise I have just described leading to the deci- 
sion about which occupations in surveys that compile 
occupational data theoretically match the OES survey is 


Therefore, a s\guificamt amount of valuable staff time 
is spent on looking at the details of the crosswalk. Of 
course, there also is a multitude of time spent, thankfully 
by others, in developing the crosswalks, maintaining them 
as surveys change, and distributing and interpreting them. 

It is no wonder that thoughts of the analytical commu- 
nity often center on developing a classification system 
whereby all data collection programs would use an iden- 
tical occupational c'assification. 


Why do we have a probiem with the SOC? 

The first paragraph of the introduction to the SOC 
Manual states: ““The Standard Occupational Classification 
provides a mechanism for cross-referencing and aggregat- 
ing occupation-related data collected by social and eco- 
nomic statistical reporting programs. The system is de- 
signed to maximize the analytical utility of statistics on 
labor force, employment, income, and other occupational 
data collected for a variety of purposes by various agen- 
cies of the United States Government, State agencies, 
professional associations, labor unions and private re- 
search organizations." Why have BLS and Bureau of 
the Census (not to mention the Federal Government's 
Office of Personnel Management and others) chosen to 
differ from the SOC? Neither BLS or the Bureau of 
the Census have a major data collection program to com- 
pile industry statistics using a classification that differs 
from the Standard Industrial Classification (SIC). 

Because of my intimate involvement with occupational 
Statistics over the years, I believe there are several rea- 
sons why these agencies and others take a position that 
they could differ from the SOC in a major occupational 
survey. One reason stems from the general feeling that 
the SOC has some obvious problems. For example, using 
the example of tile setters, many analysts would say 
that combining soft tile setters with carpet installers in- 
stead of with hard tile setters is an error in the SOC. 
I am not being facetious when | say that the error prob- 
ably was made because those who made the decision 
thought soft tile was linoleum. In addition, the principle 
of classification that occupations should be placed in 
homogeneous groups has raised many concerns about the 
classification as some SOC categories are apparently not 
in a logical place in the classification. For example, BLS 
and Bureau of the Census agreed on one of these, that 
the SOC placement of airplane pilots was incorrect. 

Another problem lies in the fact that the agencies mak- 
ing the decisions to modify their survey classification 
from the SOC are primarily statistical agencies. Con- 
sequently, if a question of data reliability is in conflict 
with an occupational classification question, data reliabil- 
ity generally wins out. Perhaps for this reason, the OMB, 
which must approve survey questionnaires by Federal 
Government agencies, agreed to waive absolute com- 
parability to the SOC in the surveys it reviews. 


Will uniformity solve ali problems? 

This paper focuses on the need to develop an SOC 
that can be used by the BLS im its surveys of occupa- 
tional employment and its surveys of wags, by the Bu- 
reau of the Census im categorizing workers by occupation 
in the Decennial Census and the CPS, by the Employment 
and Training Administration in developing a revised 
DOT, by State government agencies in compiling infor- 
mation on the occupation of job applicants at employment 
service Offices, by OPM in classifying employees by oc- 
cupation who work for the Federal Government, and by 
others collecting or presenting occupational data. From 
an objective analysis of the data, however, it is clear 
that this theoretical ‘‘classification uniformity’’ will not 
always achieve the desired results. 

My earlier comments on tile setters and carpet install- 
ers showed that despite the lack of identical CPS—-OES 
definitional comparability for tile setters and for carpet 
installers, thcie appears to be sufficient comparability to 
use CPS data as a proxy for perfectly comparable data. 
The CPS collects data on employment as well as on 
demographics of workers, earings, etc. Therefore, it 
seems appropriate to compare the employment levels in 
the OES matrix with the CPS for comparable occupations. 
The employment levels may not be identical because 
of many technical or survey methods reasons. For exam- 
ple, the CPS counts each person once in his or her 
primary job, whereas the OES survey is based on payroll 
records and if an individual held more than one job 
they would be counted in each one. In addition, the 
CPS is a household survey in which an individual's re- 
sponse to questions about his or her job are coded by 
occupation. In the OES survey, employers report the oc- 
cupational distribution of their employees on a question- 
naire that includes descriptions of work along with an 
occupational title. Despite these technical differences, for 
most occupations the employment levels in occupations 
with comparable definitions in the two surveys should 
be reasonably close. 


As shown in the following table, the employment data 
for tile setters and carpet installers seem to imply some 
thing other than comparability. The 1990 CPS employ- 
ment of tile setters, hard and soft is more than double 
the number of hard tile setters in the 1990 OES survey- 
vey-based data indicate that there is a maximum of 
12,000 soft tile setters (the entire estimate of employment 
for floor layers, except wood, carpet, or tile), questions 
can be raised about whether the earnings, sex distribution, 
etc. of the 68,000 individuals reported as tile setters in 
the CPS should be used to describe the 28,000 workers 
employed as tile setters reported in the industry-occupa- 
tion matrix. It should be pointed out that the number 
of self-employed workers (11,000) in the matrix are based 
on CPS data and, therefore, the wage and salary worker 
comparison is 57,000 in the CPS to 17,000 in the matrix. 


CPS occupation tith: 


trloyment 1990 (mousands) 


CPS OES marx 
Wage | Set. Wage | Seit- 
At | land AS | lUand 


Tae sefiers. herd anc soft 
Carpet installers. plus floor leyers. excep! wood, carpel. or tile 


$7 
64 


1 
45 


a 
oe 


17 
4 


"1 


“in the mairnx, an estmated 12.000 floor layers. excep! wood. Carpet. or tie. stish tuahaiun Guh Ge eutenataheaedaah aaa 


stallers because mos! are Deleved to be linoleum layers 


The relationship of 109,000 carpet installers in the CPS 
to the 85,000 in the matrix is much less disturbing, espe- 
cially because there are 45,000 self-employed workers. 
mean periect comparability. Yet, if the questions about 
definitional comparability could be eliminated in deciding 
whether to relate CPS and OES survey occupational data, 
analysts could focus their time on statistical tests and 
analytical procedures rather than on dealing with cross- 
walks. 


Can it work? 

I have a hope that some day all occupational informa- 
tion used in the analyses conducted in the occupational 
outlook program will be based on the same occupational 
classification. Hopefully, one day all data on occupational 
of job duties, tasks, and skill requirements, and all other 
types of information compiled about occupations will be 
comparable. Hopefully, the occupational codes in the CPS 
and the OES survey will be identical for occupations 
that are theoretically comparable. And, the DOT's aggre- 
gation or classification system, hopefully, will be identical 
to the CPS and OES survey, even though it will have 
much more occupational detail. Consequently, for the first 
time employment data will be available for occupational 
groups classified in the DOT. 

This hope may be far fetched. But, there is no question 
in my mind that it is achievable. To work, however, 
agreements must be reached among the Federal agencies 
involved, and no individual agency can be allowed to 
take the position it can solve a technical problem by 
deviating from the Federal Government's occupational 
standard because of any problem. And, once again, it 
seems to work for the SIC, perhaps not perfectly, but 
reasonably well. 


Summary 

This paper shows the importance of using the same 
occupational classification in the variety of data collection 
programs that compile occupational data. Although it fo- 
cuses on the problems of the analytical community, the 
benefits would be felt by all users of occupational infor- 


mation. The paper does not deal with some of the most 
important subjects to be faced in the SOC revision, such 
as the principles of classification and the structure of 
an occupational classification. However, I hope it has 
pointed out the need for those involved with the SOC 
revision to consider the importance of data uniformity. 
At the outset, the statistical community must decide if 
adhering to the revised SOC should take precedent when 
choices have to ve made in data collection programs. 
If there is general agreement that uniformity is desired 
among data collection programs, then it can be done— 
if those who develop the SOC consult with and consider 
the analytical uses of occupational data. If data users 
as well as data producers contribute to the development 
of the revised SOC, agreements and compromises on 
classification issues and problems can be made. But, they 
will be adhered to only if conformity to the SOC is 
neccessary. 


Notes 


' For more detail on the occupational outlook program 
see BLS Handbook of Methods, Bulletin 2414 (Bureau 
of Labor Statistics, September 1992, pp. 128-139). 

2For a detailed description of the Occupational Em- 
ployment Statistics Survey see BLS Handbook of Meth- 
ods, Bulletin 2414 (Bureau of Labor Statistics, September 
1992, pp. 29-31). 

3 For a detailed description of the Current Employment 
Statistics survey see BLS Handbook of Methods, Bulletin 
2414 (Bureau of Labor Statistics, September 1992, pp. 
14-28). 

“For a description of the Current Population Survey 
see BLS Handbook of Methods, Bulletin 2414 (Bureau 
of Labor Statistics, September 1992, pp. 3-13). 

5 See the Standard Occupational Classification Manual, 
(U.S. Department of Commerce, Office of Federal Statis- 
tical Policy and Standards, 1980). 

6See DOT code 861.381-034 Soft-tile setter, Diction- 
ary of Occupational Titles, Volume Il, Fourth Edition, 
(Employment and Training Administration, Revised 1991, 
p. 897). 


Recommendations Conceraing the Standard 
Occupational Classification and the Dicticnary of 


Occupational Titles 


The DOT review 

During the past few years the U.S. Department of 
Labor (DOL) has been conducting a review of the Dic- 
tionary of Occupational Titles (DOT) with the purpose 
of ensuring that the DOT becomes an effective tool for 
meeting the workforce challenges of the 1990's and be- 
yond. As the nation’s single most comprehensive source 
of occupational information, the DOT is uniquely posi- 
tioned to help the U.S. Department of Labor shape its 
response to the issues of workplace changes, occupational 
classification, and skills development. The intent of the 
review was to increase labor market efficiency and to 
assure that the DOT responds to the diverse needs of 
the occupational information user community. In supply- 
ing critical data to support the effective education, train- 
ing, counseling, and employment of workers, the DOT 
can help improve th competitiveness of the American 


To complete the DOT Review, the Employment and 
Training Administration (ETA) convened the Advisory 
Panel for the Dictionary of Occupational Titles (APDOT), 
conducted a user survey and explored new methods for 
initiative was supplied by the US. Employment Service 
(USES), Robert A. Schaerfl, Director, the Occupational 
Analysis Field Center staff (OAFPC), grantees to the U.S. 
Employment Service; and Aguirre International, the con- 
sulting firm selected to manage the DOT Review process 
on-site at the Department of Labor. Marilyn B. Silver, 
Ph.D., was the Project Director for the DOT Review. 
Donna Dye, USES, was Project Officer and supplied 
technical direction. 


What follows is the Executive Sv wnary of the APDOT 
Final Report. It contains recommendations for a single 
occupational classification system for the nation. The U.S. 
Department of Labor is in the process of analyzing the 
recommendations and developing an appropriate response. 


Executive Summary 


The New DOT: A Database of Occupational Tities 
for the Twenty-First Centu:y 


Final Report of the Advisory Panel for the Dictionary 
of Occupational Titles 


“*The only way America can compete and win in the 
twenty-first century is to have the best-educated, best- 
trained workforce in the world, linked together by 
transportation and communication networks second to 
none."" ! 

President Bill Clinton 


e Amanda Strong, a dedicated teacher, has brought 
education and business together to address pressing com- 
munity problems. She has won wide support for her 
success in translating the skills, knowledge and abilities 
employers say are needed for success on the job into 
meaningful le> ning objectives for her students. Because 
of the new DOT, Amanda was able to move beyond 
generalities about the need for ‘‘a work ethic’ or *‘prob- 
lem solving skills’’ to a level of detail that resulted 
in real understanding. Now Amanda has the tools and 
information to make a real difference in the future of 
her students! 

e When he left the service, Luis Rivera, a veteran 
with a college degree and 20 years of experience as 
a defense analyst, encountered many problems trying to 
identify and match his transferable skills with those in 
the private sector. Now, employed in a ‘‘downsizing”’ 
industry, he is amazed that technology has made this 
task easier. With the new DOT, Luis is able to align 
his proficiencies with the workplace requirements of jobs 
in “‘growth’’ industries to secure a successful job match. 

* Jackson Graham, a labor policy analyst developing 
retraining programs for dislocated workers, begins his 
efforts by estimating the skills gap between worker capac- 
ity and workplace requirements. The new DOT, a national 
database system that replaced cumbersome crosswalks 


among national data sets on job content, dersographics, 
wages anc employment trends, makes his task easier and 
allows him to serve more people effectively. 

© Leslie Tanner, a smal] business owner, is convinced 
that she needs to restructure her business into a high 
performance workplace if she is to stay competitive. Les- 
lie wants to use a skill-based pay system to improve 
productivity. She plans to pay staff 10-20 perceat more 
if they diversify their skills. Leslie is delighted to find 
the information she needs to help sales staff identify 
the skills involved in handling billing, production, deliv- 
ery, scheduling, and technical support on a sales call, 
in the new DOT. 


The experiences of these people and millions of others 
will result from the nation’s creation of a concise, accu- 
rate, and up-to-date occupational information system. A 
database system that identifies and describes the skills, 
knowledge, and competencies needed to produce a high 
performance workplace will help millions of students, 
workers, and employers to make informed decisions. This 
new Database of Occupational Titles (DOT) will help 
eliminate costly mistakes in their education, training, 
counseling, and employment efforts. A renewed commit- 
ment to identify, define, describe, and classify occupa- 
tions, in an accessible and flexible manner, is critical 
to the success of future plans for workforce investment. 

As early as 1996, what is now the Dictionary of Occu- 
pational Titles (DOT), the Nation's single most com- 
prehensive source of occupational information, can be 
transformed into a database system useful and accessible 
to millions. In work stations at home, in school, and 
on the job, the new DOT can provide the infrastructure 
or national framework nee“ed to support the Administra- 
tion's planned investment .o people and their skills. It 
can become a vital tool for students, parents, and teachers 
inquiring about the world of work, for workers in transi- 
tion and for employers restructuring occupations to ac- 
commodate employees with disabilities, responding to 
new competitive forces and designing training programs. 
In developing a new DOT, the U.S. Department of Labor 
can give an important boost to U.S. productivity and 
promote the effective education, training, counseling, and 
employment of the American workforce. 


The workforce issue and the DOT 

To succeed in the global economy of the twenty-first 
century, the United States must improve its productivity 
and competitiveness. While technology and capital invest- 
ment play a role in productivity improvements, a growing 
consensus among national leaders suggests that the key 
to a more prosperous future for this country is a major 
investment in the skills of our people and the restructur- 
ing of our workplaces into high performance organiza- 
tions.2 As Secretary of Labor, Robert B. Reich, acknow!l- 
edges, * ee eee eee ee 
States in the years ahead . . . is to increase the potential 


value of whai its citizens can add to the global economy, 
by enhancing their skills and capacities and by improving 
their means of linking those skills and capacities to the 
world market.’ 3 

The Advisory Panel for the Dictionary of Occupational 
Titles (APDOT), a Federal panel commissione’ by the 
Secretary of Labor, has spent the past 2 years assessing 
the occupational information needs of the nation. The 
Panel has identified an essential role for the U.S. Depart- 
ment of Labor in assisting industry with skills identifica- 
tion and workers with skills acquisition by creating a 
new database system. To assure that educators can pre- 
pare students to meet the challenges of the 1990's and 
beyond; that employers can select, train, and place work- 
ers in jobs; and that workers can acquire the skills needed 
to achieve their career goals; new types of information 
and linkages among occupational databases are needed. 

In short, a fundamental shift in the way we think 
about occupational information is required. The current 
DOT or Dictionary of Occupational Titles was first devel- 
oped in the 1930's and is best known as a book that 
lists some 12,000 jcb descriptions or definitions in a 
narrative, fixed format. This dictionary concept must be 
replaced with the new Database of Occupational Titles 
that provides a ficxible format and offers users computer- 
organized data that can be expanded, updated, and re- 
trieved rapidly for various uses. 

Data currently collected for the DOT describe the 
skills, knowledge, abilities, and traits workers need as 
well as the education and training requirements, the ma- 
ucts produced. Such data descriptors are useful and their 
collection should continue. However, to support national 
efforts to revitalize the American economy, these 
descriptors must be supplemented with information that 
is necessary to revitalize the workforce. 

APDOT has proposed new content for the DOT that 
will describe skills across a broad continuum from very 
general aptitudes, abilities and basic skills to occupation- 
specific and technical skills and knowledge. The new 
content is intended to help capture data on the increas- 
ingly cognitive demands of jobs and the new ways of 
thinking and managing that focus on quality, variety, 
speed, and customer service—hallmarks of productivity 
and competitiveness in the workplace. 

Moreover, today’s DOT, consisting of a patchwork of 
teristics must be integrated into a coherent system. A 
occupations, emphasizes skills transferability and links 
easily with related databases of education and labor mar- 
ket information is essential for the human resource man- 
agement of the American economy. Today's students, 
educators, trainers, counselors, and workers need informa- 
tion that fosters the effective integration of technology, 
skills, and new workplace structures. The development 


and maintenance of a coherent database system helps 
fulfill Department of Labor responsibilities for facilitating 
the match between workers and jobs and for collecting 
and disseminating data on labor supply and demand as 
well as on economic, industrial, and technological trends. 

Specific differences between the current DOT and 
APDOT’s recommendations for the future DOT are high- 
lighted in figure A: Comparison of the Current and Future 
DOT, p. 213. 


APDOT charter 

Chartered under The Federal Advisory Committee Act, 
APDOT was asked to recommend to the Secretary of 
Labor strategies for collecting, analyzing, and disseminat- 
ing occupational information. The Final Report, The New 
DOT: A Database of Occupational Titles for the Twenty- 
First Century, presents the Panel's final recommenda- 
tions. For a list of the recommendations presented in 
charter categories, see appendix D. While the report re- 
sponds to the APDOT charter, the Panel views the report 
primarily as a strategic management tool for the Secretary 
of Labor and other policy makers to use in revitalizing 
the DOT. Specifically, the report fulfills the Panel's man- 
date to: 


(1) Recommend the type and scope of coverage as 
well as the level of detail that should be collected 
on occupations to produce a DOT; 

(2) Advise on appropriateness of methodologies of oc- 
cupational analysis used to identify, classify, de- 
fine, and describe jobs in the DOT; 

(3) Advise on new or alternative approaches to the 
DOT; and 

(4) Recommend options for implementation of im- 
provements to the DOT. 


A new DOT to serve a myriad of users 

Through its review, APDOT came to understand the 
myriad ways in which the DOT is currently used and 
to see its critical role in increasing the productivity and 
quality of the workforce. Consider the following exam- 
ples. Because all military service occupational classifica- 
tion systems are cross-coded to the DO;, it is the most 
powerful tool available for linking military and civilian 
occupations, a critical issue during current downsizing 
efforts. Similarly, human resource professionals in both 
the public and private sectors use the DOT to create 
or modify job classifications, to determine qualifications 
for selection tests, to establish skill and training require- 
ments and to develop job training performance appraisals, 
job design. 

Department of Labor officials traditionally use the 
DOT in training, retraining, and placement programs es- 
pecially within the Employment Service, Job Training 
Partnership Act, Job Corps, and Bureau of Apprenticeship 


and Training. The Bureau of Labor Statistics uses the 


youth apprenticeship. 
as a major source of information used to determine dis- 


based on DOT datas Other counseling tools that identify 
wage ecamings and employment outlook also rely on the 
DOT. 

The DOT is used in the nation’s Foreign Labor Certifi- 


to work in the United States. Curriculum developers in 
schools and training organizations use the DOT to match 
training objectives with descriptions of tasks and to mod- 
ify curricula. Agencies involved in developing and repor:- 
ing labor market information use the DOT as a core 
reference. Social science researchers have also made ex- 
tensive use of its data in hundreds of studies of workforce 
participants.© 

In proposing the recommendations that follow, APDOT 
secognizes these uses and is committed to assuring that 
the revised version will be even more useful. The Panel 
in dramatic changes over time and assure users of con- 
tinuity while the system is restructured. At the same 
time, because the Department of Labor is the funding 
source for the DOT, APDOT believes that the Department 
should assign its programs as top priority. The Panel 
believes that in revising the DOT to better meet its own 
information needs, the Department will also meet most 
needs of other DOT user groups. 


APDOT's recommendations 

Historically, the DOT was developed during the eco- 
nomic crisis of the 1930's as a tool to help the new 
public employment system improve linkages between skill 
supply and skill demand. The Panel believes that it is 
particularly appropriate for the DOT to be reinvented 
in the 1990's to serve the nation’s current and future 
efforts to foster economic growth and competitiveness 
through skill acquisition and workforce investment. 
What follows are the specific recommendations 
APDOT has proposed for the new DOT categorized ac- 
cording the issues of purpose, database, data collection, 
dissemination, and implementation. For a full discussion 
of the individual recommendations, see chapter 2. 


Purpose 

The purpose of the Database of Occupational Titles 
(DOT) should be to promote the effective education, 
training, counseling, and employment of the American 
workforce. The DOT should be restructured to accomplish 
its purpose by providing a database system that identifies, 
defines, classifies, and describes occupations in the econ- 
omy in an accessible and flexible manner. Moreover, 
the DOT should serve as a national benchmark that pro- 


v.Jes a common language for all users of occupational 
information. 


Database 

The scope of the DOT should cover all occupations 
in the U.S. economy. 

The Department of Labor should use a single standard- 
ized occupational classification for the DOT and its labor 
market data collection programs. A single standardized 
classification will allow the DOT and other sources of 
occupational and labor market information to be tech- 
nically and conceptually compatibic. 

The level of detail used in the DOT database should 
be sufficiently flexible to match the recommended stand- 
ardized occupational! classification, while allowing for fur- 
ther differentiation of occupations based on user needs 
and on the information collected. 

The Department of Labor should adopt the APDOT 
“Content Model"’ as a framework for identifying the 
occupational information included in the DOT. The Con- 
tent Model's specific descriptors or data elements should 
be developed as part of the implementation phase of 
the new DOT. 

The Department of Labor should review every occupa- 
tion detailed in the DOT at least every 5 years to assure 
that the DOT database remains current and that occupa- 
tional data contained within it are updated regularly. 
Some selected occupations should be reviewed more fre- 
quently. 

As the funding source for the DOT, the Department 
of Labor should appropriately rank its own program needs 
as the top priority. In meeting the Department's needs, 
APDOT also expects the occupational information in- 
cluded in the DOT to meet most of the needs of special- 
ized users involved in workforce education, training, 
counseling, and employment. 


Data collection 

The Department of Labor should use sampling tech- 
niques in the collection of data for the DOT that ensure 
the representativeness of occupations and the accuracy 
and consistency of information. The sampling design 


should make use of existing empiri ‘formation on 
employment by occupation anc xcauion and indus- 
try of employers. 


The Department of Labor a rely on the use of 


egy for data collection. Alternative methods may be used 
to supplement data collection when warranted. 


The Department of Labor should make a dynamic and 
flexible DOT database available in a variety of esectronic, 


While focusing efforts on activities designed to produce 
a new DOT database system, the Department of Labor 
products as appropriate. 

The Department of Labor should commit to an ongoing 


The Department of Labor should assure that the staff 
and organization of its Occupational Analysis system re- 
flect changes in the methods of data collection, occupa- 
the new DOT system. The Department should also sustain 
a commitment to recruit, train, and maintain a core staff 


The Department of Labor should use the DOT as the 
foundation for related program efforts including the de- 
velopment of voluntary industry-based skill stan tw-is, the 
development of measures for assessing generic workpiace 
skills and aptitudes and the proposed revision of the 
Standard Occupational Classification (SOC). 

The Department of Labor should assure sufficient fund- 
ing to develop the DOT database system. The Department 


should also make a commitment to provide additional 
resources for enhanced operational requirements. 

In conclusion, APDOT believes that the Department 
of Labor should reinvent the DOT im the context of 
egy. In supplying critical information to support the effec- 
tive education, training, counseling, and employment of 
workers, the new DOT can help America regain its com- 
into the twenty-first century. 
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Table A: Comparison of the current and future DOT 


Current DOT 


Future DOT 


View of work refiects mecherushc. 'werarciwca! structure of workplace. 


Purpose 10 provide j0D maictwng tor Employment Semce. 


Scope includes all occupetions bul collection mefrods and resources ent 
coverage. predormmance of blue-collar occupelions. 


Uses classification system uruque to DOT. Occupations! Group Arrangement 
(OGA) requires complex crosswaks for irkage t© offer sysievs: uses 
mune-Gigtt Code for classficaton. 

Uses “Data-Peopie-Things” to mcicate level of complexity in jobs 


Embeds skilis imformation m the code. definitions and supplementary mate- 
nal 


Patchwork of shulls-reiaied and other occupstionel information with both re- 
Oundant snc missing elements 


Coment includes mformetion on education and training requirements, me- 
Chines. tools. equipment and maetereis used. es wel as products pro- 
QGuced 

information on skilts transterabelty not evelabie 

Lirmted imformation for understanding career pais mciudr, 2b farnhes. 


Data collected trough manual. labor-miensive procedures requiring on-site 
observatiorvintiewmew 


Currency of Gata problematic because of labor intensive Gata collection and 
analysis procedures 


Sampling procedures remamn problematic 
Primary method of dissemunaton «© booW/databese with feed formet, doses 
not allow manipulation to meet user needs. 


Developed independently within the Uniteo States Employment Service 
(USES). United States Department of Labor 


View of work refiects restructured occupations. need for mu »-skilled people. 


Purpose w continue job maictwng and © suppor effective education train- 
ing. counssing end employment of worklorce. purpose also lo provide 
common languege or benctwnark for mufipie users 


Scope inciudes al occupations and refiects the actual composition of fhe 
labor market. 


Uses @ standadized occupeions clessiicalon as primary classificalon 
metoo, ‘aciitating Girect irkage tO ofe systems. capability for multiple 
Ctessficaton approaches mciuding skis 


Uses new Contest Mode! descriptors to refiec! he muliiple facets of job 
comonex ty 


Preserus skilis miormation Girectly m @ broad Continuum from very general 
apttudes, abiites and basic skills to occupaiion-specihc and techwucal 
skis and knowledge 


An tegrated sysien that provides 8 common language of occupational n- 
formation and 8 strong foundation fo skills slandarcs anc assessment 
tools. 


Cortert redefines old Gescriptors and captures additione! data on increar 
ingly cog ive demands of jobs and new weys of funking. working ans 


maeregng that focus on worker altributes. work cortex! work coment. ano 
outcomes and labor market comext 


Emprncaily-besed skis transterability miormaton 
New organizatorstructure provides information on )ob farwhes 


Oata collected primarily rough aulomeled survey procedures 
Currency of Gata teciitated Trough new methodology 


Sampling techniques increase representativeness. accuracy and consistency 
oO data 


Primary mettod o! dissermminaton is flexible database allows for easy access 
and Menipulaton io Teet user needs 


Developed in coordinated fashion among offices wittwn the Depertment of 
Labor a outsite users tO Support related skills and assessment inite- 
tves, fe collection of labor marke! information and the eflectve edu- 


Cation. treming. counssiing. and employment of the worklorce 


we 


Occupational classification taxonomies in the United 
States support a wide range of important decisions, in- 
cluding career choices, disability assessments and alien 
fication systems are often ill-suited for the intended pur- 
pose. 

Most users of occupational information in the United 
States need to combine three things: (1) Accurate infor- 
mation about current job requirements (what workers do); 
(2) accurate information about the qualifications that are 
necessary to compete for these occupational opportunities 
(what workers need to know or be able to do); and 
(3) accurate information about projected employment 
prospects in these occupations. 

A case is made here for consolidating occupational 
classification taxonomies in the United States. This case 
is balanced on two foundations. One foundation is count- 
ing statistics—figures that are reported in occupational 
cells. The other foundation is transaction uses (for exam- 
ple, career counseling or assessment and referral to job 
openings) each of which relies upon the three components 
of qualification, requirement and projected opportunity. 
The case for consolidation is developed using examples 
placed in historical and conceptual context. 

The paper focuses on the Dictionary of Occupational 


Titles and the Standard Occupational Classification Man. 
ual. The DOT taxonomy was first released in 1939 to 


meet the day-to-day needs of local office personnel in 
State employment security agencies. A revised fourth edi- 
tion was released in 1991. The SOC taxonomy first ap- 
peared in 1977. The perceived need was to establish 
a uniform federal standard for occupational classification. 
The intent was to require federal agencies to use the 
SOC taxonomy in the presentation of occupational statis- 
tics. The current taxonomy used in the Occupational Em- 
ployment Statistics program of the Bureau of Labor Sta- 
tistics, U.S. Department of Labor, offers one example 
of an occupational classification system that is similar 
to, but not fully compatible with, this SOC taxonomy. 
The 1991 revised fourth edition DOT describes nearly 
13,000 occupations. The 1980 revised SOC manual col- 


lapses these into 663 occupational categorses. 
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The 1991 Dictionary of Occupational Titles dces not 
satisfy user needs with regard to the current job require- 
incompatibilities in occupational classification taxonomies 
that appear in the Census, Standard Occupational Classi- 
tion, and Dictionary of Occupational Titles classification, 
severely limit a user’s ability to combine hisiorical and 
qualifications. 

A major goal of a coordinated DOT-SOC revision 
process will be to squeeze more value-added out of the 
The potential value-added that looms on the horizon ap- 
pears particularly inviting this year, given the Clinton 
Administration’s proposed initiatives to enhance the pro- 
ductivity of the Nation's workforce. 

The transformation of potential value-added into an 
actual flow of benefits must mvolve collaboration be- 
tween the Federal Government's primary producers of 
occupational employment counting statistics (the U.S. De- 
partment of Labor's Bureau of Labor Statistics and the 
U.S. Department of Commerce's Bureau of the Census) 
and the Federal Government's primary advocates on be- 
half of occupational information transaction users (the 
U.S. Department of Labor’s Employment and Training 
Administration and the National Occupational Information 
Coordinating Committee). 

Currently, two continuums of occupational! information 
quality prevail—a counting accuracy coniinuum, and a 
descriptive accuracy continuum. A consolidated contin- 
uum of quality is proposed, which requires compromises 
alternatives to compromise arc ruled out—({1) total con- 
solidation of counting capability and descriptive elabo- 
ration, and (2) no consolidation of these two features 
(that is, the status quo). 

The compromise propo: cd envisions a two-tier, partial 
consolidation, revision of occupational information 
taxonomies in the United States. Tier-one occupations 
would be selected for coverage in both counting and 
could then be confident that the reported counts of actual 
or projected occupational incumbents can be associated 


with the descriptors that are provided. Tier-two occupa- 
tions would be considered for either counting or descrip- 
tive coverage, but s0t both. 

Serious concerns would remain to be resolved. Re- 
ported occupational empicyment figures are derived from 
one set of establishment and household sources in a par- 
ticular time pattem of collection and processing. 
Descriptors of job requirements and candidate qualifica- 
tions are derived from different sources in a different 
time pattern of collection. This means that quality control 
audits would be required to assure that acceptable toler- 
ances for these differences of origin are met. 

Also, if descriptors drawn from a regularly updated 
figures derived from establishment and household sources, 
then the integrity of time-series data will be jeopardized. 

Some tier-two (counting or descriptive coverage only) 
occupations might be retained for uses that are less de- 
manding of precision in the representation of job require- 
ment, candidate qualification or employment opportunity. 
The point here is that vendor or consumer combinations 
of such occupational information would be explictly rec- 
ognized as *‘forced fits."’ 

Once a preliminary assignment of occupations to tier- 
one or tier-two status has been accomplished, the burden- 
of-proof will lie with user-advocates who seek the ele- 
vation of a tier-two occupation to tier-one status, or the 
retention/creation of an occupational designation in tier- 
two. A value-added standard should be used in reaching 
a decision about such appeals. Why, for example, retain 
counts without descriptive content, or why describe with- 
out an ability to quantify in actual or projected employ- 
ment terms? 

Adoption of the proposed two-tier approach to consoli- 
dation of occupational information taxonomies in the 
United States would trigger an immediate need to develop 
criteria for assigning occupational categories to one of 
three segments of the occupational spectrum—({1) a con- 
Ee eS ee ae 
an either-or segment, which will allow ‘forced fit’ com 
binations thet will be clearly recognized as suck; and 
(3) a “‘do not retain or introduce’’ segment. These criteria 
will simultaneously reflect and motivate the value-added 
calculus that will be involved. 

The dialogue must continue betvern competing claim- 
ants on the Federal funds that might be made available 
for revising occupational classification taxonomies in the 
United States, which will pit counting accuracy advocates 
against descriptive detail advocates. Strong leadership will 
be required to guide this debate to a timely and stable 
resolution. Few steps along the revision path should be 
taken until this issue is addressed. 

The implications of the case for a consolidated revision 
of occupational information taxonomies in the United 
States are straightforward. It would be shortsighted to 
proceed with aggressive investments in the development 
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of skill standards, apprentice bridges between school and 
out providing an appropriate signal of Federal government 
commitment to the importance of occupational informa- 
tion as a beacon to light the way. At the same time, 
the Federal Government has an obligation to provide 
accurate occupational information in support of aircady 
existing programs. 

The U.S. Department of Labor lias been given leader- 
ship responsibility for creating a more productive 
workforce. One essential acti in carrying out this as- 
signment must be to renew the Employment and Training 
Administration’s once song commitment t) collaborate 
with the Bureav of Labor Siatistics to provide high qual- 
ity and timely occupational information to those who 
affect, and those who are affected by, momentous deci- 
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introduction 

An inspection of our Nation's sources of occupational 
tional classification taxonomies support a wide range of 
important decisions, including career choices, disability 
assessments, and alien labor certification judgments. 
These occupational classification systems are often ill- 
suited for the intended purpose. 

Most uses of occupational information follow a similar 
pattern—a person's qualifications are compared with job 
requirements in a context of projected opportunity. Thos 
three seemingly straightforward components cf use—qual- 
ification, requirement, and need—are deceptive. It is not 
easy to combine any two of the three. It is particularly 
difficult to combine all three. Yet, all three must be 
combined in most uses of occupational information. 

Consider the following scenario. Your daughter is 
being encouraged by her high-school biology teacher to 
consider a career in the biological sciences. During a 
scheduled meeting with her counselor, the Dictionary of 
Occupational Titles' is brought out. Turning to the sec- 
tion titled ‘Occupations in Biological Sciences,"’ you 
are shown 28 occupational titles and definitions. These 


imclude biologist, pharmacologist, zoologist, and her- 
barium worker. 

You note that the date-of-last-update for 22 of these 
28 occupativnal definitions was 1977, so you ask the 
counselor whether this is the most recent informaticn 
that is available. The counselor pulis a copy of the Occu- 
pational Outlook Handbook? from a shelf, and you read 
that “*biological scientists held about 62,000 jobs in 1990. 
In addition, about half as many held biology faculty 
positions in colleges and universities.” You also read 
that “‘advances in basic biological knowledge, especially 
at the genetic level, have given rise to the new field 
of biotechnology.” 

Your daughter expresses particular iaterest in possible 
Career Opportunities in biotechnology. You ask how many 
of the estimated 62,000 biological scientist jobs in 1990 
were in this emerging specialty. Reference to newly avail- 
able 1990 census data is disappointing—all ‘‘biological 
and life scientists’’ are grouped together in a single occu- 
pational category. 

Unable to acquire a more precise understanding of 
job opportunities in the biotechnology field, your daughter 
asks what preparation is required to become a “‘biological 
or life scientist." Referring back to the Dictionary of 
Occupational Titles, the counselor finds that the 28 occu- 
pations in biologicai sciences indicate a preparation time 
ranging from “‘over © months up to and including | 
year’’ to “‘over 10 years.’ You ask whether this means 
years of schooling, and are told that it includes any 
combination of vocational education, apprenticeship train- 
ing, in-plant training, on-the-job training, and essential 
experience in other jobs.> 

By now, your daughter is confused and frustrated. 

Recalling the past year’s rhetoric about the importance 
of the Nation’s workforce competencies, is it possible 
that so little can be said about career opportunities in 
such an important field? Yes, it is possible, for this 
and most other sectors of the economy. 

It is not easy to obtain accurate information about 
job requirements. It is difficult to acquire up-to-date 
information about how people qualify to enter many oc- 
cupations. And, even when information about requirement 
and qualification is available, it often is impossible to 
determine what opportunities are projected to be available 
for those who choose a particular career path. 

This paper builds a case for consolidating U.S. occupa 
tional classification systems. Like a catamaran, this case 
rests on twin hulls. One foundation is counting statis- 
rics—figures, such as census data, that are reported in 
occupational ‘“‘cells.’’ Published occupational figures 
mask within-cell differences that cannot be detected in 
a practical way using today’s collection methods and 
classification systems. 

The other foundation is transaction uses—such as ca- 
reer counseling, assessment and referral to job openings, 
and alien worker certification, each of which relies upon 
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fication, job requirement, and projected opportunity). 

Today’s hulls don’t match. The occupational informa- 
tion vessel is not seaworthy. This isn’t surprising. Inde- 
worked on each hull. Therefore, this paper also builds 
a case for future collaboration between the Federal agen- 
cies that have primary responsibility for counting statistics 
and transaction uses, respectively. 

The case for consolidation and collaboration is built 
through a series of examples placed in historical and 
conceptual context. We begin with some basics—brief 
descriptions of the Dictionary of Occupational Titles 
(DOT) and Standard Occupational Classification (SOC) 
systems. 


The 9-digit Dictionary of Occupational Titles 
taxonomy 

The first edition of the DOT appeared in 1939. It 
was created to meet the day-to-day needs of local office 
personnel in State Employment Security Agencies, who 
record the qualifications of job-seeking registrants and 
the requirements of employers who submit job orders. 
This first edition contained approximately 17,500 occupa- 
tional definitions. 

A second edition cf the DOT was released in 1949, 
providing first-time coverage of new occupations that had 
emerged during and immediately after World War Il. 
A third edition appeared in 1965. It substituted the current 
“‘nature of the work performed"’ classification criterion 
for a previous three-tier pyramid of skill level. A fourth 
edition was published in 1977. It introduced several thou- 
sand new occupational definitions and modified others 
based on extensive job analyses. Two supplements to 
this fourth edition, which appeared in 1982 and 1986, 
continued the effort to provide up-to-date modifications 
and additions of occupational descriptions. A_ revised 
fourth edition, released ii i991, consolidated the 1977, 
1982, and 1986 releases, and provided additional defini- 
tional revisions. Currently, this revised fourth edition con- 
tains 12,741 occupational base titles and definitions. 

The first three digits of a DOT code indicate an occu- 
pational group. The first digit represents nine “‘‘cat- 
egories,"’ the first two digits together represent 83 occu- 
pational ‘‘divisions,’’ and the first three digits together 
represent 564 ‘‘groups.’’ For instance, the three-digit 
DOT code 816 appears in the one-digit occupational cat- 
egory 8—‘‘structural work occupations;"’ in the 2-digit 
occupational division 81—‘‘welders, cutters, and related 
occupations;"" and in the 3-digit occupational group 
816—‘‘thermal cutters and arc cutters.” 

The next three digits of a DOT code represent three 
Worker Function ratings of the tasks performed in an 
occupation—how an employee's responsibilities translate 
into data, people, and things relations (for example, com- 
paring, compiling, or synthesizing data; helping, super- 


vising, Or mentoring people, and handling, driving-operat- 
ing, Or setting up things.)© For example, DOT code 
816.364—arc cutter, requires compiling, speaking-signal- 
img, and manipulating, while DOT code 816.482—+ther- 
instructions-helping, and operating-controlling.” 

The last three digits of a nine-digit DOT code represent 
a specific occupational base title.* 


The 4-digit Standard Occupational Classification 
taxonomy 

Even before the first edition of the DOT appeared 
im 1939, work had begun on providing a translation 

““bridge’’ between this new occupational classification 
system and the 1940 census classification that would 
be used to organize the counting statistics that were about 
to be collected.? 

Coincident with the appearance of the third edition 
DOT in 1965, the then Bureau of the Budget conducted 
an interagency survey that sought opinions on the need 
for 2 Standard Occupational Classification. The key word 
here is “‘standard."’ The perceived need was to establish 
a uniform Federai standard for occupational classification, 
which would be comparable to the Standard Industrial 
Classification taxonomy. The intent was to require Fed- 
eral agencies to use the proposed SOC taxonomy in the 
presentation of occupational statistics. ‘© 

Over the next decade, largely independent workgroups 
assembled the components of what would become the 
first SOC taxonomy, which was released in 1977. The 
workgroups had access to valuable reference materials, 
including the deliberations of the government-wide com- 
mittee that designed the 1970 Census occupational classi- 
fication system,'! Canada’s Classification and Dictionary 
of Occupations that was first published in 1971,'2 the 
civil service classification, and the National Science 
Foundation’s classification of occupations in the sciences. 

The resulting taxonomy '3 includes four levels: 22 divi- 
sions, 62 major groups, 214 minor groups, and 537 unit 
groups. Each of the 1977 fourth edition DOT base codes 
appears under one SOC major group, minor group, or 
unit group. 

The level of detail provided is uneven.'4 For example, 
10 percent of the unit groups (54 out of 537) are machine 
operators and tenders, while only 2 percent (13 out of 
537) are technologists and technicians. The SOC division 
level category Health Technologists and technicians con- 
tains just One major group, six minor groups,'S and no 
unit groups. All 13 of the technologist and technician 
unit groups referred to above appear in a different SOC 
division—*‘technologists and technicians, except health."’ 
This contrasts with the SOC division level category “‘pro- 
duction working occupations,"’ which provides five major 
groups, seven minor groups, and 104 unit groups (more 
than half of which are the 54 machine operator and 
tender occupations referred to above). 


operator and tender jobs, have changed since the 1980 
Standard Occupational Classification Manual was re- 
leased. Each offers a compelling example of why it is 
time to revisit the SOC taxonomy. 


alien labor certification, require more than a balanced 
representation of today’s occupations. Also needed are 
updated descriptions of the requirements of these occupa- 
tions, and of the qualifications '® that are necessary to 
be hired, retained and promoted. It is time to revisit 
the DOT taxonomy, too. 


The Need to Consolodate U.S. 
Occupational Classification Systems 


The 19°91 revised fourth edition DOT describes nearly 
13,000 occupations. The 1980 revised SOC manual col- 
lapses these into 663'7’ occupational categories. If the 
DOT occupations were distributed evenly among these 
SOC categories, then 19 DOT occupations would appear 
in each of the SOC’s occupational cells.'* 

The need for consolidation is illustrated with two ex- 
amples. One example focuses on the difficulty that is 
encountered in trying to use occupational employment 
trend estimates for career counseling purposes. The sec- 
ond example looks at the problems that arise in trying 
to extract useful information about required competencies 
from available counting statistics. These are simply dif- 
ferent perspectives on the fundamental problem that was 
identified at the beginning of the paper—the barriers that 
are encounters in trying to combine information about 
job requirements, candidate qualifications, and employ- 
ment opportunity. 


Example one 

The 1980 Standard Occupational Classification Manual 
contains unit group 1636 computer engineers, which dis- 
plays three DOT occupations.'? None of these diuree DOT 
codes appears in the 199] revised fourth edition Diction- 
ary. Instead, the 1991 Dictiorary presents a new division 
03 computer-related occupations, which contains five new 
three-digit occupational groups.2° 

An alert user might be persistent enough to discover 
that one of the new three-digit occupational groups con- 
tains 9-digit occupational code 033.167-O010. This 9-digit 
code displays a base title of computer systems hardware 
analyst. Alertness is required because three alternate titles 
are listed in lower-case print after the bold upper-case 
base title. One of these alternate titles is computer sys- 
tems engineer.2! 

Can the 1991 Dictionary’s descriptions of requirements 
and qualifications 22 for code 033.167-010 be combined 


with germane information about relevant occupational 
employment trends? The next four pages reveal how dif- 
ficult it is to combine information about job requirement, 

The Division of Occupational Outlook, Office of Eco- 
nomic Growth and Employment Projections, Bureau of 
Labor Statistics, in the U.S. Department of Labor, pre- 
pares occupational projections using a six-step approach 
that begins with estimates of population and labor force 
participation rates, the size of the labor force, and as- 
sumptions about the Nation's aggre: economy, to 
produce industry-specific final demand estimates. These 
estimates are then used to drive an input-output model 
to derive industry-specific output estimates. These esti- 
mates, in turn, are used to derive industry-specific em- 
ployment estimates, which are combined with occupa- 
tional staffing pattern figures in an industry-occupation 
matrix to finally derive occupational employment esti- 
mates.23 The Bureau's Occupational Employment Statis- 
tics (OES) program compiles the occupational staffing 
pattern information in cooperation with State Employment 
Security Agencies. A survey of establishments is con- 
ducted over a recurring three-year cycle, which covers 
the Nation’s major industry sectors. This core source 
of information about wage and salary workers is supple- 
mented by information about the self-employed that is 
collected in the Current Population Statistics program, 
and by other sources of occupational employment data. 

The occupational designation of computer engineer was 
introduced as a new OES survey category in 1989. The 
1989 version of the OES survey's 3-year cycle covered 
the mining, construction, finance, and services sectors. 
In the previous 2 survey years of 1987 and 1988, com- 
puter engineers were ‘“‘hidden’’ within the then-existing 
alternative occupational categories of electrical and elec- 
tronic engineers, and systems analysts and other engi- 
neers. 

The Office of Employment Growth and Employment 
Projections in the Bureau of Labor Statistics published 
a 1990 occupational employment estimate of 346,855 
other engineers. This includes an undisclosed number of 
computer engineers. This published category, other engi- 
neers, is a summation of seven occupational categories 
that are identified individually in the Bureau's industry- 
occupation matrix. These seven occupational categories 
are: Agricultural engineers, all other engineers, computer 
engineers, engineers, marine architects, marine engineers, 
and safety engineers-except mining. 

It is possible, if one has access to the information 
maintained by the Bureau, to derive an estimate of em- 
ployment for the occupational category computer engi- 
neers.24 But, even if this step is successfully completed, 
there is still no direct link between this employment 
estimate and the Dictionary's descriptors of the occupa- 
tional requirements for computer engineers, or with the 


Dictionary’s descriptors of the qualifications that are 
needed to become a computer engineer. 

Recall that the 1980 Standard Occupational Classifica- 
tion Manual lists three DOT codes and titles for SOC 
unit group 1636 computer engineers, none of which was 
retained in the 1991 Dictionary. A cross-reference be- 
codes and the 1991 DOT codes provides some help. 
Two DOT occupational base codes and titles appear 
under the OES category 22127 computer engineers: DOT 
code 030.062-010 software engineer, and DOT code 
033.167-010 computer systems hardware analyst. 

Based on nothing more than the brief description of 
the 9-digit DOT taxonomy that was provided earlier in 
this paper, the following observations can be made. 


e Both occupations appear in the same 2-digit DOT 
occupational division—computer-related occupations. 
e The 3-digit DOT occupational group 030 includes 
occupations in systems analysis and programming. 
e The 3-digit DOT occupational group 033 includes 
occupations in computer systems technical support. 
© The 3-digit representation of work functions—the 
data, people, and things digits—indicates requirements 
of synthesizing, speaking-signalling, and operating-con- 
=n for the software engineer occupational group, 
and coordinating, speaking-signalling, and handling for 
the computer systems hardware analyst occupational 
group. 


We have no direct way to decide how to allocate 
a projected employment estimate for computer engineers 
between these two occupational groups. This is a serious 
limitation from a career counseling standpoint. The spe- 
cific vocational preparation (SVP) designations for these 
two occupations are different, ‘‘more than 2 years up 
to and including 4 years’’ for the computer systems hard- 
ware analyst, and “‘more than 4 years up to and including 
10 years’’ for the software engineer. The Guide for Occu- 
pational Exploration codes that have been assigned to 
these two occupations are different—with the first two 
digits indicating a ‘‘mechanical’’ interest area for a com- 
puter systems hardware analyst, and a ‘‘leading-influenc- 
ing’’ interest area for a software engineer.25 

This example reveals how difficult it is to combine 
the DOT's descriptive detail with the OES program's 
projection of future employment opportunity. From a 
transaction user's standpoint 26 access to either one alone 
is like trying to pilot a catamaran with only one hull. 

The following barriers to a smooth combination of 
the three requirement, qualification, and opportunity com- 
ponents have been identified here: 


(1) The 1980 Standard Occupational Classification 
Manual does not provide an accurate list of cur- 
rently available occupational codes, titles and 


descriptors that are found in the 1991 Dictionary 
of Occupational Titles. 

(2) The 1991 Dictionary provides occupational de- 
scriptions that were last updated at different times 
between 1977 and 1990. Many of these descrip- 
tions were last updated in 1977. This is not consid- 
ered to be “‘current”’ information by many trans- 
action users of the information (for example, career 
counselors).27 

(3) The Bureau of Labor Statistics’ Occupational Em- 


level of detail that is consistent with the Diction- 
ary’s occupational groups, and occupational base 
(4) The Current Population Survey, and the decennial 
Census, are household surveys. These are relied 
upon for information about the self-employed, un- 
paid family workers, and wage and salary workers 
in agriculture, forestry, and fishing-hunting-trap- 
pational Employment Statistics survey.2* 


The first barrier mentioned above is trivial. It would 
be a straightforward task to list all of the DOT codes 
that have been created since 1977 in a new edition of 
the SOC Manual; particularly since an SOC code has 
already been assigned to each of these DOT codes (see 
endnote 11). But, remember that the SOC taxonomy is 
the Federal Government's standard for occupational clas- 
sification. The SOC taxonomy itself cannot be changed 
without extensive interagency consultation. So, if today’s 
computer-related occupations don't ‘‘fit'’ smoothly into 
an occupational classification taxonomy that hasn't been 
updated in 14 years, then a more complicated revision 
process must be considered. This is why “‘it is time 
to revisit the SOC taxonomy.” 

The second barrier, date-of-last-update of the Diction- 
ary’s occupational descriptions is the reason many experts 
advocate a ‘‘database’’ approach to revising the DOT's 
occupational descriptions. Today's electronic transmission 
capabilities would permit routine updating of occupational 
descriptions as new information is collected.?9 

The third barrier, incompatible occupational categories 
used in the presentation of occupational employment 
trend estimates and the Dictionary's descriptions of tasks 
and qualification requirements, highlights an inevitable 
tension among three considerations: (1) Limitations on 
the accuracy of occupational classification that arise when 
occupational information is collected; 3° (2) the level of 
aggregation, and related commitment of resources to data 
collection and processing, that is ‘‘satisfactory’’ to meet 
the needs of users of counting statistics only;*' and (3) 
the level! of aggregation, and related commitment of re- 
sources to data collection and processing, that is “‘satis- 
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vide limited help for career counselors. 


Example two 


descriptors that appear in the 1991 Dictionary of Occupa- 
tional Titles. This second example adopts a different per- 


tions of task requirement and employee qualification are 
tistics *‘cells."* 34 

No one disagrees with the principle of within-group 
homogeneity, and its corollary of between-group dif- 
ference. The important question is ““homogeneous with 
respect to what?"’35 The Bureau of Labor Statistics 
describes the problem. 

Even with the knowledge of what SOC category a 

DOT occupation is in, users may not be able to relate 

the characteristics information from that DOT to spe- 

cific SOC categories im many cases .. . [Wjhen the 


DOT occupations equivalent to an SOC occupation 
(educational development, training requirements, lan- 
etc.) there is no way to assign a characteristic at 
the SOC level (emphasis added).37 


This example uses the 1991 Dictionary of Occupational 
Titles 2-digit occupational division 81 welders, cutters, 
tains cight 3-digit occupational groups and 55 9-digit 
occupational base titles and descriptions. 

At the outset of presenting this example a second illus- 
tration of the “‘aggregation problem" is provided. The 
1980 Standard Occupational Classification Manual sepa- 
rates the 53 out of 55 occupations that are grouped to- 
gether in the 1991 Dictionary's 2-digit division into three 
2-digit major groups and six 4-digit unit groups.** The 
distribution of DOT codes among ‘hese six unit groups 
ranges from 23 (43 percent) in one of the SOC’s unit 
groups to 4 (72 percent) in another of tse SOC’s unit 
groups.*? 

This aggregation and uneveri distribution of more de- 
tailed occupations might not affect some transactions 
users if accurate Dictionary descriptors are available that 
the “‘hidden"’ occupations.“ Unfortunately, this is not 
the case for the Dictionary'’s 2-digit division 81 welders, 
cutters, and related occupations. 

A tabulation of the Dictionary’s record of date-of- 
last-update reveals that 47 out of the 55 occupations 
in this division (85 percent) have not been updated since 
1977. Only four have been updated in the past 5 years. 
Technological progress and changes in the organization 
of work that have occurred over the 15 years that have 
elapsed since the last update of the 47 occupations are 

cause for skepticism about the accuracy of the descriptors 
that appear in this division of the 1991 Dictionary. 

Each of the occupational descriptions in the 1991 Dic- 
tionary includes a specific vocational preparation (SVP) 
level, which “‘is defined as the amount of lapsed time 
required by a typical worker to learn the techniques, 
acquire the information, and develop the facility needed 
for average performance in a specific job-worker situa- 
tion."’ 4! This is a nine-level scale, which ranges from 
“short demonstration only"’ to “‘over 10 years."’ 

The 55 DOT codes that are collapsed into two 1990 
Census codes, and which are aggregated into three pub- 
lished OES categories, reveal the following distribution 
of specific vocational preparation (SVP) values. 


10 DOT codes ‘‘anything beyond short 
(18 percent) demonstration up to and 
incl ding l month’’ 
2 DOT codes ‘“‘over | month up to and 
(4 percent) including 3 months"’ 


8 DOT codes ‘“‘over 3 months up to and 
(14 percent) including 6 months”’ 
1S DOT codes ‘“‘over 6 months up to and 
(28 percent) including | year” 

9 DOT codes “over | year up to and 
(16 percent) including 2 years” 

9 DOT codes ‘“‘over 2 years up to and 
(16 percent) including 4 years”’ 

2 DOT codes ‘“‘over 4 years up to and 
(4 percent) including 10 years”’ 


Think about how a career counselor might be expected 
to react to the first three observations in this occupational 
example—85 percent of the pertinent occupations were 
last updated 15 years ago; SVP values represent a com- 
ence in other jobs; and the recorded SVP values range 
from ‘‘anything beyond short demonstration to 10 years."’ 
Consider the technological and organization of work 


knowledge.** This has two implications for occupational 
classification. 
First, it suggests that historical promotion paths from 


matically. Lite, if any of this is reflected in the 1991 


tice’s role in the U.S. economy. This increases the ur- 
gency of updating and reclassifying these segments of 
The second implication of the wedge effect for occupa- 
tional classification is that the craft occupations them- 
selves have evolved to require more self-/eliance and 
discretionary responsibility. Each of the 12,741 occupa- 
tional definitions that appear in the 1991 Dictionary in- 


clude a “‘defimition wailer."’“6 Two components of this 
date-of-last-update, and specific vocational preparation. A 
third component of this definition trailer is General Edu- 
cational Development (GED).«7 


General educational development embraces those as- 
pects of education (formal and informal) which are 
required of the worker for satisfactory job performance. 
This is education of a general nature which does not 
have a recognized, fairly specific occupational objec- 
tive. Ordinarily, such education is obtained in elemen- 
tary school, high school, or college. However, it may 
be obtained from experience and self-study. 


The GED scale is composed of three divisions: Rea- 
language development. 


The GED ratings of the 55 occupations in the Diction- 
ary’s division 81 welders, cutters, and related occupations 
are presented below. The reasoning development and 
1 representing the least demanding requirement and 6 
guage development scale only has five levels.«* 


Reasoning development 
Level 4 20 DOT codes (36 percent) 
Level 3 23 DOT codes (42 percent) 
Level2 12 DOT codes (22 percent) 
Mathematical development 
Level 4 9 DOT codes (16 percent) 
Level 3 27 DOT codes (49 percent) 
Level2 14 DOT codes (26 percent) 
Level! 5 DOT codes ( 9 percent) 
Language development 
Level 3 33 DOT codes (60 percent) 
Level2 18 DOT codes (33 percent) 
Level! 4 DOT codes ( 7 percent) 


This distribution of GED levels provides a compelling 
example of how much occupation-specific descriptive 
content is lost when an attempt is made to combine 
the Dictionary’ components with the Standard Occupa- 
tional Classification Manual’s aggregated classification 
of historical and projected employment figures. 

Two additional ot ao ti 
Continuing changes in the organization of work in the 
United States, which manifest themselves in the increased 
importance of employee self-reliance and discretionary 
of the Dictionary relying upon occupation-specific GED 
level requirements that were assigned 15 years ago (for 
85 percent of the DOT codes in this example). And, 
the Dictionary’s statement that ‘‘the description of the 


various levels of language and mathematical development 
are based on the curricula taught im schools throughout 
the United States"’* raises questions about the accuracy 
of representation of candidate qualification that results 
from continued use of the current GED scales; given 
well-documented differences in student performance 
across the Nation’s school systems. 

This example has documented three more barriers that 
affect the ability of transactions users of the Nation's 
occupational information to carry out their professional 
responsibilities in an effective and efficient manner. 


(1) The composite specific vocational preparation 
(SVP) component of the Dictionary's definition 
trailer exhibits substantial variance across DOT oc- 
cupational categories et we sgyegeed wikis 
soc occupations, 5° where this variance ‘‘dis- 
appears’’ from user accessibility. 

(2) The three-part scaling of general educational devel- 
opment (GED) also exhibits substantial variance 
across the DOT's occupations that are grouped 
into SOC, Census, and OES classifications of his- 


(3) In many cases, it has been 15 years since these, 
and other descriptive components (for example, 
at en ee Oe 


The “lost variance’’ barriers arise when the Diction- 
ary's occupational descriptors are hidden within less de- 
tailed occupational cells that are used in presenting histor- 
ical and projected employment figures to the public. This 
is why immediate action to achieve compatibility of U.S. 
occupational classification taxor~mies is endorsed.‘! 
The consequences of the ‘‘outdated descriptive compo- 
nents’’ barrier are apparent to anyone who has made 
a decision, or influenced someone else's decision, based 
on currently available occupational information sources 
in the U.S.—whether this decision was with respect to 
a career path, a disability determination, a vocational 
rehabilitation plzz, an alien worker certification judgment, 
a job referral opportunity, or a research investigation that 
The uneven pace of technological change across sectors 
of the U.S. economy, which has been accompanied by 
many sector-specific changes in the organization of work, 
combine to provide a compelling case that the Diction- 
ary’s current descriptive components are likely to be ob- 
solete. This might have been acceptable in a less turbu- 
lent 52 period. It cannot be tolerated at a time when 
> Nation is about to embark on a new era of aggressive 
government investments in apprentice and displaced 
worker competencies. 


A synthesis of the examples 
Two, very different, occupations were selected to illus- 
trate the barriers that arise in daily use of U.S. occupa- 
ple illustrates the rapidly changing occupational category 
of professional, technical, and managerial occupations. 
The welders, cutters, and related occupations example 
reflects the equally turbulent occupational category of 
structural work occupations. 
These two examples represent the targets of two initia- 
tives of the new Administration in the United States, 
which will affect U.S. Department of Labor priorities: 
(1) Increased investment in life-long learning, which ad- 
dresses the needs of displaced workers; and (2) increased 
investment in apprentice ‘“bridges’’ between school and 
work, many of which will affect future entry paths into 
the structural work occupations. These are not aberrant 
cases. Other examples could have been substituted for 
these two.53 

The following lessons have been highlighted up to 

this point. 

(1) Most users of occupational information in the U.S. 
need to combine three things: (1) Accurate infor- 
mation about current task requirements (what 
workers do); (2) accurate information about the 
qualifications that are necessary to compete for 
these occupational opportunities (what workers 
need to know or be able to do); and (3) accurate 
information about projected employment prospects 
in these occupations. 

(2) The 1991 Dictionary of Occupational Titles does 
not satisfy user needs with regard to the first two 
of these three requirements. 

(3) Incompatibilities in occupational classification that 
appear in the Census, Standard Occupational Clas- 
sification, Occupational Employment Statistics 
classification, and Dictionary of Occupational Ti- 
tles classification, severely limit a user's ability 
to combine historical and projected occupational 
employment estimates with information about job 
requirements and expected employee qualifications. 

These facts, by themselves, constitute a strong case 

for revising U.S. occupational classification taxonomies. 
Additional reasons for acting now are provided in the 
following pages. 


More Reasons to Begin the Revision 
Process 


“Nature of the work performed” as a primary 
classification principle 

Previously, in the second paragraph of page 3, it was 
noted that the 1965 third edition of the U.S. Dictionary 


of Occupational Titirs introduced a “‘nature of the work 
performed"’ criterion for classification, as a substitute for 
earlier reliance on a three-tier hierarchy of skill level. 
There is not universal agreement that this is a practical 
classification criterion. For example, Brian Embury, a 
principal member of the team that created Australia’s 
Standard Classification of Occupations (ASCO), asserts 
that “‘there is no commonly accepted operational interpre- 
tation of this concept and hence classifications which 
claim to be based on this criterion vary widely in their 
structures.’* 54 

A 1992 paper released by Michigan's Occupational 
Analysis Field Center 55 notes that: 


**The work performed components of the DOT are 
worker functions [data, people, and things], work 
fields, and materials, products, subject matter, and serv- 
ices (MPSMS). The SOC does not define work per- 
formed, thus a consistent definition of work performed 
will be needed for a new, coordinated [occupational 
classification] system. Although the classification prin- 
ciple of work performed applies to both the SOC and 
DOT, there are substantial differences between the sys- 
tems. The current DOT separates occupations when 
the skill level, as indicated by worker functions GED, 
SVP, and other characteristics differ substantially. The 
current SOC has a hierarchy by skill level and groups 
some occupations in the same unit group that the cur- 
rent DOT considers to be at a substantially different 
level. Agreement will be needed on the work per- 
formed and/or descriptor factors which determine skill 
level, and how much similarity is required to assign 
occupations to the same group (emphasis added).”’ 


The relevance of industrial affiliation 5¢ 

The 1991 Dictionary of Occupational Titles continues 
a tradition of using a DOT-specific coding of industry.57 
If a revision goal is a compatible classification of U.S. 
occupations, then continued use of a DOT-specific indus- 
try designation should be questioned. The Standard Indus- 
trial Classification (SIC) taxonomy should be considered 
as a substitute approach. 


Occupational “cell size as a classification 
criterion 


The 1991 Dictionary’s 12,741 occupational definitions 
have been criticized for providing too many separate defi- 
nitions for some occupational categories, and too few 
definitions for others.5® Some experts have proposed that 
the Bureau of Labor Statistics’ Occupational Employment 
Statistics program industry-occupation matrix should be 
used as one basis for assigning revision priorities to spe- 
cific occupational ‘‘celis.”’ 

Value-added versus value-iost 


Any substantial revision of the Nation's occupational 
classification taxonomies will simultaneously diminish the 


value of some current government and proprietary prod- 
ucts and services and create many new opportunities to 
pursue value-added ventures.5? The time lapse between 
a decision to revise and the ultimate appearance of new 
provide ample opportunity for inventories of current prod- 
ucts to be depleted, and for investments to shift in antici- 
patory directions. 

A major goal of a coordinated DOT-SOC revision 
process will be to squeeze more value-added out of the 
combination of counting capability and definitional detail. 
The latent value-added that looms on the horizon appears 
particularly inviting this year, given the new Admiristra- 
tion’s proposed initiatives to enhance the productivity 
of the Nation’s workforce. 

The transformation of latent value-added (a hypo- 
thetical quantity) into an actual flow of benefits must 
involve collaboration between the Federal Government's 
primary producers of occupational employment counting 
statistics (the U.S. Department of Labor's Bureau of 
Labor Statistics, and the U.S. Department of Commerce’s 
Bureau of the Census), and the Federal Government's 
primary advocates on behalf of occupational information 
transaction users (the U.S. Department of Labor’s Em- 
ployment and Training Administration, and the National 
Occupational Information Coordinating Committee). 

A long list of potential beneficiaries could be compiled. 
A short list of those who will produce the value-added 
data, if they are given access to higher quality occupa- 
tional information than now exists to support their activi- 
nel, © certification specialists, attorneys, advocacy groups, 
researchers, evaluators, planners, and managers.°! 

Up to this point, ad hoc examples of “‘transaction 
users’’ of occupational information have been introduced. 
The case for revising U.S. occupational classification sys- 
tems is advanced in the next section by focusing on 
four ‘‘hot"’ initiatives—{1) the development of national 
skill standards and refinement of competency measure- 
ment instruments; (2) the refinement of occupational in- 
formation system (OIS) and labor markei information 
(LMI) content and availability; (3) improvement of dis- 
ability determination and vocational rehabilitation assess- 
ment and counseling services; and (4) progress in carry- 
ing out alien worker certification procedures in a timely 
and fair way. 


Use-Specific Reasons to Act Now 


Skill standards and competency measurement 
initiatives 

The U.S. Department of Labor and U.S. Department 
of Education recently commissioned 12 industry projects 
to demonstrate whether, and how, skill proficiency stand- 
ards and measurement systems can be established for 


selected occupations within the chosen indusiries.©? If 
one or more of these demonstrations develops a prototype 
seling community will want to combine evidence of occu- 
pation-specific imbalances in supply and demand flows 
with definitional detail refiecting current and projected 
job requirements and employee qualification expectations. 
ply-demand dynamics. The qualifications of employees 
in “‘world class"’ enterprises are both a cause and an 
effect of the leadership designation. Incumbent qualifica- 
tions are likely to be higher than the threshold require- 
ment necessary to extract the same level of productivity— 
everybody loves a winner. However, from a career and 
vocational counseling perspective, it is mecessary to 
project what qualifications will actually be required in 
a time- and place-specific context that is appropriate for 
a particular client. Credible projections of occupational 
employment and of the component descriptors of these 
occupations will be equally important for these users 
of occupational inforraation. It would be unconscionable 
the management information that is available to allocate 
the new resources.®3 


Labor market information (LMI) and occupational 
information system (OlS) refinements 

The Dictionary of Occupational Titles has been of 
little relevance for the LMI community im the past, be- 
cause of the inability to combine the descriptive richness 
of the DOT with the essential ability to distribute histori- 
cal and projected employment estimates by these codes. 
Much of the speculation about structural changes in the 
U.S. economy, and what these changes mean for particu- 
lar groups, has relied upon assembled duta sources that 
are often poorly suited for the application.® 

The proposed apprentice, skill standards, displaced 
worker, and life-long learning initiatives raise the stakes 
for those who manage the Nation's public and private 
LMI and OIS activities—the payoff to providing timely 
and accurate information will be higher than ever before, 
but so will the costs of inaction. The implication is clear, 
act quickly. 


Disability determination and vocational 
rehabilitation 

The Americans With Disabilities Act of 1990 (ADA) 
requires affected employers to make reasonable 
accomodations to permit individuals with disabilities to 
compete for positions if they cas perform the essential 
functions of the position.65 This increases interest in the 
position-specific differences that are masked in the DOT's 
aggregation of on-site job analyses to occupations. 
Even before the ADA's position-specific requirements, 
there has long been a need to assess the extent and 
consequences of a loss of occupational capacity. Assess- 
ment of the ‘“‘extent of loss of occupational capacity’’ 


that must be performed, and the discretionary tasks that 
might be transferred to another employee if they cannot 
be performed by the person whose diminished occupa- 
tional capacity is being assessed. 

The determination of ‘‘loss of occupational capacity”’ 
is the first step of a two-step assessment process. The 
second step is to devise a vocational rehabilitation plan. 
This requires a direct blending of knowledge about the 
DOT's definitional components with employment esti- 
mates for occupations that display the relevant values 
of these factors. Such information is not currently avail- 
able in the United States. It doesn’t matter how many 
similar employment opportunities have been lost in the 
first step “‘loss of occupational capacity’’ determination. 
But, when rehabilitation need is on the table, a credible 
estimate of projected occupational employmeni possibili- 
ties should be available to those who must decide what 
action to take. 

None of the U.S. occupational classification taxonomies 
is intended to provide the position-specific detail that 
is required by a disabled client’s vocational rehabilitation 
counselor. However, compatibility of these occupational 
classification taxonomies would permit such counselors 
to combine estimates of future occupational employment 
opportunities with the essential descriptors of task and 
employee qualification requirements. This combination of 
the three fundamental components of transaction use is 
not possible today. 

The Americans With Disabilities Act of 1990 created 
a unique criterion for occupational classification in the 
United States. This provides an impetus for revision that 
is not found in other countries. At the same time, it 
presents an opportunity to demonstrate to the international 
community how a truly pioneering advance of occupa- 
tional classification taxonomies can be accomplished. 


Alien worker certification 

This use of occupational information combines infor- 
mation about candidate qualification and employer re- 
quirement in a place-specific context, which is a detail- 
intensive application. The precision of classification is 
crucial to the determination of certification eligibility. 
The certification decision depends upon the absence of 
evidence of other available qualified resident candidates 
for the position, and upon documentation that the com- 
pensation offered is consistent with the prevailing level 
in the particular local labor market. Any redefinition of 
current occupational classification taxonomies will affec’ 
the alien labor certification procedure. 

This transaction use of occupational information is par- 
ticularly interesting because the documentation of can- 
didate qualification comes from non-U.S. sources in most 
cases. This means that the alignment of job requirement 
and candidate qualification is even more difficult than 
it is for students who are emerging from the Nation's 


The next section explores actions that can be taken 
to advance the compatibility of occupational classification 
taxonomies in the United States. This section elaborates 
upon a theme that was expressed earlier in this paper— 
**. . . fo squeeze more value-added out of the combina- 
tion of counting capability and definitional detail,’’ (em- 
phasis added). 


Assume that the amount of money that will be avail- 
able for revising and maintaining new occupational classi- 
fication taxonomies in the United States is known. This 
simplifies matters here because it does not allow funding 
to be contingent on the approach that is promoted. 

The availability of a known budget allocation forces 
us to think in terms of tradeoffs. All actions have cost 
consequences. Each decision to enhance one component 
of occupational information availability means that other 
features will be left alone. 

Now, visualize a linear peg-board of all occupations 
in the United States, with counting accuracy at one end 
and descriptive Jetail at the other end. There are two 
rows of occupational pegs. In one row the occupational 
pegs nearest to the counting accuracy end of the peg- 
board exhibit the most accurate (timely and precise) infor- 
mation about employment opportunity in the represented 
occupations.6? In the second row the occupational pegs 
nearest to the descriptive detail end of the peg-board 
exhibit the most comprehei.sive understanding of job re- 
quirements and candidate qualifications. Some occupa- 
tional categories appear in both rows, but there are many 
empty holes in each of the rows. These empty holes 
indicate that no counting information, or no descriptive 
detail, is available for these occupational categories. 

This peg-board metaphor highlights the fixed-budget 
tradeoff between these two features of occupational infor- 


mation in the United States. The catamaran metaphor 
expressed this tension by identifying two competing inter- 
est groups—those who want accurate occupational em- 
ployment figures (the counters), and those who want ex- 
emp! »yment cells (the transaction users). 

Pursuit of a routine capacity to combine information 
ployment opportunity can be thought of as «arranging 
the pegs on this counting accuracy-descriptive detail peg- 
board. However, all combinations along the peg-board 
are not accessible. There is an important constraint that 
has not been mentioned—there is a practical limit on 
the level of occupational detail that can be used in dif- 
ferent data collection approaches. Think of this limit 
as identifying one occupational peg somewhere along the 
board, which will serve as a “‘marker,’’ or locked-gate, 
that cannot be passed. The location of this choice might 
be advanced toward the descriptive detail end of the 
board by increasing the budget for data collection, but 
a decreasing marginal returns phenomenon would be ex- 
pected to limit the range of possible advance in this 
direction. 

Another important feature of this occupational peg- 
board should be revealed. The location of each occupa- 
tional peg on the board is not predetermined. Given a 
known budget allocation, and cost estimates for different 
mixes of data collection approaches, it is possible to 
derive an estimate of how many occupational employment 
estimates can be provided. However, this does not reveal 
which occupational incumbents are to be covered. The 
peg that serves as a locked-gate only determines how 
many occupational categories can be covered in the 
counting statistics, not which occupations are covered. 


Placing SOC and DOT occupational pegs on a 
new board 

Currently, two different quality continuums (rows of 
occupational pegs) appear on the United States’ occupa- 
tional peg-board. One continuum of quality (row of pegs) 
records counting accuracy. A second continuum of quality 
(row of pegs) records descriptive accuracy. A third con- 
tinuum of quality can be created by combining each 
of these. However, again, an important constraint must 
be acknowledged—telatively few ‘‘clean’’ combinations 
exist. The examples presented earlier in this paper docu- 
ment the problem. Even the “‘clean’’ combinations that 
can be accomplished are artifacts of past decisions that 
may bear little relevance to today’s needs and to future 
priorities. 

Consider, then, moving occupational pegs from the cur- 
rent board to a new peg-board that has only one row 
of holes. On this new board there is only one continuum 
of quality—a combination of counting accuracy and de- 
scriptive detail. Since some occupational categories are 
currently represented by two pegs—one that indicates 


collection constraint would combine with a plau- 
sible estimate of available funds to limit the num- 
ber of occupational categories to a level that would 
be unacceptable to current users of counting statis- 
tics or to transactions users. Consider two ways 
in which full consolidation might be attempted. 
(a) Provide fre a small increase in the number 
of occupational counting cells (from the cur- 
rent level of 775 Occupational Employment 
Statistics survey categories. plus the Current 
Population Survey and decennial Census cat- 
egories that are relied upon) combined with 
a drastic cut in the Dictionary's number of 
cant Grenietiens 
(b) Provide for a major increase in the number 
of occupational counting cells combined with 
a major decrease in the number of Dictionary 
It is unlikely that either of these approaches will 
attract widespread support. The first will be re- 
sisted by transactions users, and perhaps by some 
vendors of Dictionary-dependemt products and 
services (although other vendors wil! see an oppor- 
tunity here). The second will be resisted by the 
agencies that are responsible for collecting occupa- 
tional employment data, who will question the 
ability to maintain appropriate quality standards, 
and who will be skeptical of Congress’ willingness 
to provide the necessary resources to carry out 
such an expansion. 

(2) No Consolidation (of counting capability and de- 
scriptive elaboration), which is ruled out for the 
reasons that have been developed throughout this 
paper—transaction users require information about 
employment opportunity, job requirement and can- 
didate qualification. There are many uses of count- 


ing Statistics that do not require descriptive elabo- 
ration, but there are few, if any, transaction uses 
that do not require some measure of employment 
opportunity. 

A third, compromise, approach is likely to re- 
ceive widespread endorsement. 

(3) Partial Consolidation (of counting capability and 
descriptive elaboration), which would result in a 
two-tier production of occupational information in 
the United States. 


(a) 


(b) 


Tier One. Occupations would be selected for 
coverage in both counting and descriptive data 
collection activities. Possible criteria for 
below. Transactions users could be confident 
that the reported counts of occupational in- 
cumbents can be associated with the 
remain to be resolved if this approach is to 
be recommended for adoption by the Federal 
Government. 

(1) The counts of occupational incumbents 
are derived from one set of establishment 
and household sources in a particular 
time pattern of collection and processing, 
and the descriptors are derived from dif- 
ferent sources in a different time pattern 
of collection. This means that quality 
control audits would be required to as- 
sure that acceptable tolerances for these 
differences of origin are met. 

To the extent that descriptors drawn from 
a routinely updated database of occupa- 
tional information are associated with oc- 
cupational employment counts, the integ- 
rity of time-series data will be jeopard- 
ized.70 

Tier Two. Remaining occupations would be 
considered for counting or descriptive cov- 
erage, but not both. A rigorous review of 
these occupational categories would be under- 
taken with two objectives. 

(1) Some occup: ions that did not make the 
cut for truly consolidated coverage in 
both counting and descriptive respects 
might be selected for counting or trans- 
action uses that are less demanding of 
precision in the representation of job re- 
quirement, candidate qualification, or em- 
ployment opportunity.7! 

Other occupations that did not make the 
cut for consolidated coverage, or even 
for less-precise applications that require 
attention. The burden of proof in this 


(2) 


(2) 
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case lies with the users of such informa- 
tive content, and why describe without 
an ability to quantify m employment 


terms? 


Criteria for assigning occupational classification 
priorities 

A chicken-and-egg dilemma arises here—it would be 
nice to have better information to support the decisions 
that must be made to improve the quality of available 
occupational information in the United States! 

The size of an occupational employment cell is one 
obvious criterion to consider for deciding whether an 
occupation should be elevated to the proposed new peg- 
board’s consolidated segment. This is the preferred as- 
signment in the Nation's future occupational classification 
taxonomies. It means that an occupation is thought to 
be important enough to invest in acquiring accurate infor- 
mation about job requirements, candidate qualifications, 
and employment opportunities. The problem is that the 
current, often incompatible, occupational classification 
taxonomies do not allow us to determine the current 
or projected employment levels for many occupations 
that might be considered to be candidates for this elevated 
Status in a new consolidated taxonomy. 

This is just one manifestation of the difficulty that 
arises in trying to calculate the value-added payoff to 
specific choices of occupations that would be given pre- 
ferred status in the new consolidated occupational taxon- 
omy. It is somewhat easie to establish rankings of prior- 
ities within use-specific applications of occupational in- 
formation than it is to compare across these rankings. 
And, even within a given use-specific ranking, it is dif- 
ficult to apply such metrics as “‘twice as important.” 

High school career counselors seek accurate counting 
and descriptive information about entry-level opportuni- 
ties, but with what geographic and time parameters? And 
with what combinations of high school curriculum, com- 
and coincident or sequential work-based learning? 

Counselors of adults who have lost their jobs, or who 
are in real or imagined jeopardy, seek related, but some- 
what different occupational information. They want to 
opportunities, both separately and as packages. They want 
to know more about how previous employee responsibil- 
ities might be used in a new work setting. 

Both of these types of counselor want to know about 
mobility paths beyond the entry-level gate into new em- 
ployment. What are the prospects for promotion, and 
what can be done to enhance these prospects? How can 
clients protect themselves from the threat of layoff; or, 
once separated, improve their likelihood of finding an- 
other job quickly? 


categories for consolidation is the probability of multiple 
uses of the improved data. This would inevitably require 
on tate enone , Sf atetinn | 
to particular uses of occupational information. 


Similarly, it appears to be unlikely that total imaction 
on the consolidation front will continue. This leaves the 
two-tier partial consolidation approach as the likely 
choice for Federal action. 

Selection of the two-tier partial consolidation approach 
will tigger an immediate need to develop criteria for 
assigning occupational categories to one of three seg- 
ments of the occupational continuum: 


(1) The consolidated segment; 
(2) A “‘retain for less precise forced-fit of counting 
dian anil wep _ 
and 
(3) A “‘consider for termination’’ segment. 


Two such criteria, albeit imperfect ones, have been 
identified here: 


(1) Current or projected estimates of occupational em- 
ployment cell size; and 
(2) Probability of multiple uses. 


At the same early stage of the revision process, a 
Start must be made on calculating net value-added esti- 
mates for particular assignments of occupational cat- 
egories to each of these three segments. This will not 
be easy. Costs of data collection with respect to any 
one occupational category will be dependent upon deci- 
sions that are unlikely to be made this early in the proc- 
ess—such as technologies to be adopted, frequency of 
collection, quality contro! standards to be imposed, and 
and between the Federal Government and other govern- 
mental levels, vendors and users of occupational informa- 
tion. 
tive detail, between competing claimants on available 
funds, will be contentious. Strong leadership wil! be re- 
quired to guide this debate to a timely and stable resolu- 
tion. Few steps along the revision path can be taken 
until this issue is addressed and a decision is made. 


This paper has buik a care for revising U.S. occupe- 
tional classification taxonomies by documenting fun- 
damental problems that arise from today’s incompatible 
lessificati 


tions that are highlighted in the Handbook. 

5 The director of tse carly research that was undertaken 
to develop the thiri edition of the Dictionary of Occupa- 
tional Titles published his thoughts about the importance 
of the *‘nature cf the work performed’ criterion for clas- 
sification. Sidney A. Fine (1968), The 1965 Third Edition 
of the Dictiorary of Occupational Titles—Comem, Con- 
trasts, and Cnsour, Kalamazoo, Mi: The W.E. Upjohn 


7 Actually, these were the requirements in 1977, which 
is the date-of-last-update for each of these occupations. 
Fifteen years of technological progress and reorganization 
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12See: David W. Stevens (1991), Canada’s National 
Occupational Classification Taxonomy, Washington, DC: 
Advisory Panel for the Dictionary of Occupational Titles, 


Appendix p. |, which describes this four-level classifica- 
tion of approximately 7,000 occupational descriptions. 
Canada’s aggressive labor marke: policies of the 
mid-1960's had imcreased imterest im creating 2 single 
not be ignored as the United States embarks on its own 
“more aggressive’’ workforce agenda in the mid—1990's. 
13 The original 1977 SOC taxonomy has been revised 
once—in 1980. See: U.S. Department of Commerce, Of- 
fice of Federal Statistical Policy and Standards (1980), 
Standard Occupational Classification Manual, Washing- 
ton, DC. U.S. Department of Labor, Bureau of Labor 
Statistics (1992), op cit, pp. 8-9, reports that “‘in response 
to the introduction of the 1980 SOC, the OES [Occupa- 
tional Employment Statistics] program undertook an ex- 
tensive revision of its own occupational classification sys- 
tem, reducing the number of occupations by more than 
half, from 2,000 to less than 800. The revised OES 
structure was designed to be compatible with the SOC, 
but it is not completely based on the SOC classification 
system. It includes emerging paraprofessional occupathons 
as well as a number of skilled occupations in the health 


materials, which includes 18 unit groups. DOT codes 


'S The six SOC minor group codes in the health 
cians not elsewhere classified. 

‘Paul D. Geyer (1992), “‘Issues of Reliability and 
Validity in Ratings of Occupational Characteristics in the 
Dictionary of Occupational Titles: Draft Interim Report,”’ 
Washington, DC: Advisory Panel for the Dictionary of 
Occupational Titles, U.S. Employment Service, Employ- 
ment and Training Administration, U.S. Department of 
Labor, states, on p. 24, “‘unclear is whether or not occu- 
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qualifications and requirements in the context of a spe- 
cific local labor market; and when life-long learning is 
being promoted as an answer to the Nation’s poor pro- 
ductivity record in recent decades. 

17 This total of 663 SOC occupational categories in- 
cludes the 537 unit groups, plus }16 minor groups thai 
are not broken out into unit groups, and the 10 major 
groups that do not provide any minor group detail. 

18 DOT occupations are distributed unevenly among the 
SOC Manual’s occupational categories. Just one DOT 
occupation appears in SOC minor group 112 executives 
and general administrators—Dictionary code 188.117-i14 
City Manager, while SOC minor group 772 assemblers 
lists 509 DOT codes. The 1990 Census occupational code 
785 assemblers illustrates still another level of aggrega- 
tion, which combines the 509 DOT codes found in SOC 
minor group 772 with an additional 147 DOT codes 
that appear in SOC minor group 774 fabricators not else- 
of 656 DOT occupations is hidden within a single count- 
in the 1990 Census. 

'9 The three DOT occupations listed in SOC unit group 
1636 computer vngineers are: 003.167-062 systems engi- 
neer, electronic data processing; 020.062-010 computer- 
applications engineer, and 020.067-010 engineering ana- 
lyst. 

2 The new 3-digit occupational groups that appear in 
the 1991 Dictionary’s 03 division are: 030 occupations 
in systems analysis and programming; 031 occupations 
in communications and networks; 032 occupations in 
compute: systems user support, 033 occupaiions in com- 


puter systems technical support, and 039 computer-related 
occupations not elsewhere classified. 

2!1The other two altemate titles for DOT code 
033.167-010 are information processing engineer and data 
processing methods analyst. 

22 The requirements and qualifications shown for the 
1991 Dictionary’s occupational category 033.167-010 
were last updated in 1988. 

23See: U.S. Department of Labor, Bureau of Labor 
Statistics (1992), Outlook: 1990-2005, Bulletin 2402, 
Washington, DC p. 103 for a description of the data 
sources and procedures that are used in the last of six 
steps that are followed to project occupational employ- 
ment by industry iz the United States. Briefly, base- 
year occupational employment estimates reflect informa- 
tion about the occupational distributio. of wage and sal- 
ary employment that is collected by the State Employ- 
ment Security Agencies through a cooperative agreement 
with the Bureau of Labor Statistics. This staffing pattern 
information is collected through surveys that are con- 
ducted on a 3-year cycle, covering approximately one- 
third of the Nation’s economy each year. The 1992 Our- 
look volume is based on occupational staffing pattern 
information that was collected in ‘1°87 surveys of 
wholesale and retail trade, regulated industrics, and State 
and local governments; 1988 surveys of manufacturing 
industries and hospitals; [and] 1989 surveys of mining, 
construction, finance, and services."" These surveys cover 
775 occupations in 367 industries. The 1992 Outlook 
volume reports that *‘in developing the base-year matrix, 
occupations having fewer than 5,000 workers were aggre- 
gated into similar larger occupations or appropriate re- 
siduals. Also, industries employing less than 50,000 work- 
ers were aggregated into residuals within the same 2- 
digit SIC [Standard Industrial Classification], if their 
staffing patterns were comparable to the residual. As a 
result of this aggregation, the 1990-2005 projections 
cover 507 occupations in 258 industries."’ Furthermore, 
since some occupations are entered in a residual category 
by employers who complete the Occupational Employ- 
ment Statistics survey instrument, there is a need to ex- 
tract these and combine them with decennial Census em- 
ployment data to achieve economy-wide employment esti- 
mates. These staffing pattern figures are applied to indus- 
try employment estimates from the Bureau of Labor Sta- 
tistics’ Current Employment Statistics establishment sur- 
vey. The Occupational Employment Statistics surveys do 
not cover all sectors of the economy. Staffing pattern 
information for wage and salary employment in agri- 
culture, forestry, fishing, hunting, and trapping, are drawn 
from the decennial Census of Population. These staffing 
patte:n figures are then combined with base-year employ- 
ment estimates derived from the Current Population Sur- 
vey of households, which is conducted by the Census 
Bureau. Estimates of wage and salary employment in 
private households, the self-employed, unpaid family 


workers, and Federal Government employment are also 
obtained from this household survey. Occupational staff- 
ing pattern information for the Federal Government is 
cbtained from the Office of Personne! Management, 
which is a Federal agency. The occupational classification 
taxonomy used by the Office of Personnel Management 
is more detailed than that used by the Bureau of Labor 
Statistics, sO aggregation is required. Aggregation is also 
required for estimates of self-employment ang unpaid 
family workers, which combine Current Population Sur- 
vey and decennial Census data. Richard E. Dempsey 
(1991), An Appraisal of NOICC/SOICC Needs for Data 
from the 1990 Decennial Census, NOICC Occasional 
Papers/2, Washington, DC: National Occupational Infor- 
mation Coordinating Committee, February 1991, p. 5, 
describes the use of Census data in earlier occupational 
projections prepared by the Bureau of Labor Statistics. 

24Using unpublished BLS data, a 1990 employment 
estimate of 55,497 computer engineers was derived. The 
first step in this computation was to determine that 16 
percent of total employment in the published occupational 
second step was to multiply this 16 percent figure times 
the published figure of 346,855 for other engineers. At 
this point, a one-time barrier was encountered because 
the OES occupational category computer engineer was 
first introduced in the 1989 survey, which covered only 
the manufacturing sector, this is known to be an inac- 
curate estimate of economy-wide wage and salary em- 
ployment of computer engineers. An additional problem 
arises, when it is realized that self-employed computer 
engineers are not represented ‘n this estimate. The Bureau 
estimates that there were 12,000 self-employed other en- 
gineers in 1990, based on CPS data. This total must 
be allocated among the seven unpublished occupational 
categories identified in the text of this paper. There is 
no obvious rule to follow in doing so. 

25 These two occupations share the same General Edu- 
cation Development (GED) scale rating of 5, and a com- 
mon strength designation of *‘sedentary."’ 

26Many uses of what has been referred to here as 
counting statistics do not require a combining of histori- 
cal or projected occupational employment figures with 
the DOT's descriptors of requirements and qualifications. 
For these uses the current Occupational Employment Sta- 
tistics program taxonomy might be satisfactory. Examples 
of such non-transaction uses of occupational information 
include descriptions of historical trends of occupational 
employment, analyses of the changing demographics of 
occupational employment over time; and investigations 
of interindustry mobility patterns that include information 
about occupational status at both the points of origin 
and destination. 

27Some defenders of the Dictionary's relevance argue 
that some occupations have not changed much in the 
past 25 years. However, no one would say this about 


computer-related occupations. The 1991 Dictionary pro- 
vides descriptions for 21 computer-related occupations, 
13 of which were last updated in 1990, and 4 of which 
were last updated im each of the years 1989 and 1988. 
Even 3- to 5-year-old information about computer-related 
occupations is unlikely to be considered “‘current.”’ 
28See Richard E. Dempsey’s paper prepared for the 
June 1993 International Occupational Classification Con- 
ference, to be convened by the Bureau of Labor Statistics, 
U.S. Department of Labor, for elaboration of these dif- 
ferences. 

29Caution must be exercised in embrecing the possi- 
bilities that electronic updating might offer. While there 
will be a growing number of occupational information 
users who would welcome an opportunity to subscribe 
to an on-line Dictionary, there will still be many who 
will remain dependent upon a print version of the Dic- 
tionary. This will create a two-tier system of occupational 
3© Occupational information is collected in household 
duces both self-reported and proxy respondent occupa- 
tional information, most in an unassisted compiction of 
a census questionnaire, but sometimes involving a census 
interviewer. The monthly Current Population Survey pro- 
gram produces self-reported and proxy respondent occu- 
pational information in an interviewer assisted context. 
Occupational information is collected from establishments 
through the cooperative Bureau of Labor Statistics-State 
Employment Security Agencies Occupational Employ- 
ment Statistics program occupational staffing pattern sur- 
vey. Again, most responses are completed in an unas- 
sisted context, but some assistance is provided by State 
Employment Security Agency personnel, usually in a tele- 
phone conversation. See: Wesley Mellow and Hal Sider 
(1983), ‘‘Accuracy of Response in Labor Market Surveys: 
Evideace and Implications,"’ Journal of Labor Econom- 
ics, 1:4, pp. 331-344, where it is reported on p. 342 
that ‘‘almost one-half of workers surveyed indicate a 
different detailed occupation than is reported by their 
employer.’’ Richard E. Dempsey is currently conducting 
a research project for the U.S. Department of Labor’s 
Western Area Occupational Analysis Field Center on the 
topic ‘Occupational Classification Systems Used to Col- 
lect Data From Households and Employers.”’ 

31 See: R. Cotterman and F. Peracchi (1992), ‘*Classi- 
fication and Aggregation: An Application to Industrial 
Classification in CPS Data,"’ Journal of Applied Econo- 
metrics, Vol. 7, pp. 31-51, which notes, on p. 31, that 
. . . to facilitate understanding and communication, it 
is generally necessary to aggregate from the most detailed 
level, even though this may entail some loss of informa- 
tion. The questions then arise of how to aggregate and 
when to stop aggregating. That is, how does one aggre- 
gate so as to maintain important industry distinctions, 
and «here does the information loss become great enough 


nique to investigate occupational classification issues, is 
Finis Welch and Iva Maclennan (1976), The Census Oc- 
cupational Taxonomy: How Much Information Does It 
Contain?, R-1849-HEW/DOL (September 1976), Santa 
Monica, CA: The Rand Corporation, p. v. 


puter scientists. 
34See: Joop Hartog (1992), Capabilities, Allocation 
and Earnings, Boston, MA: Kluwer Academic Publishers, 
based on a recognition that “*. . . the labor market should 
be decomposed at two sides, with supplied services distin- 
guished according to a number of capabilities of individ- 
uals and demand according to the differential use that 
can be made of such services, measured by job require- 
ments and level of job complexity’’ (p. 287), Alfred 
J. Field and Arthur H. Goldsmith, *“The Impact of Formal 
On-The-Job Training on Unemployment and the Influence 
of Gender, Race, and Working Lifecycle Position on Ac- 
cessibility to On-The-Job Training,"’ in William Darity, 
Jr. (ed.) (1993), Labor Economics: Problems in Analyzing 
Labor Markets, Boston, MA: Kluwer Academic Publish- 
ers, which concludes that ‘‘it seems clear that people 
of the same age, experience, and tenure may possess 
significantly different skill levels as a result of differential 
formal on-the-job training activities. Unfortunately, no ef- 
fort is made to account for this source of worker hetero- 
geneity in current empirical work. Thus the existing re- 
search which attempts to measure both informal and for- 
mal on-the-job training with one variable (for example, 
age, experience, tenure) is statistically flawed’’ (p. 79); 
and Lawrence Mishel ‘‘Comment: Skill Requirements and 
the Workforce," (which comments on Arnold H. Packer 
and John G. Wirt, “‘Changing Skills in the U.S. Work 
Force: Trends of Supply and Demand"’), both in George 
E. Peterson and Wayne Vroman (1992), Urban Labor 
Markets and Job Opportunity, Washington, DC: The 
“.. . there 


. A careful analysis 


also shows that changes in the job structure will 
‘dramatically change skill and education require- 
riers that are encountered in attempting 10 combine infor- 


tions 
not 


grouping, with observed movement within an occupa- 
tional grouping being greater than that observed between 
cells. Furthermore, movement between adjacent cells is 
more frequent than movement between cells that do not 
share a common boundary (in a matrix format). Aus- 
tralia’s Standard Classification of Occupations (ASCO) 
is conceptually based on a potential mobility criterion 
for grouping, but exceptions to this principle have been 
revealed—see Brian L. Embury (1991), ““The Use and 
Gathering of Occupational Information in Australia,”’ (no 
organizational identification), which reports, on p. 22, 
that “‘the [Australian] design objective was to group oc- 
cupations in such a way that any given individual would 
have the potential to move between occupations in the 
same unit group without the need for significant retrain- 
ing but he or she would not have the potential to move 
between occupations in different unit groups without 
some additional training; the greater the move required, 
the greater the additional training necessary. Hence, one 
can interpret the classification as a model of potential 
transferability of human resource skills in the Australian 
economy. The qualifying word potential is significant. 
ASCO attempis to model the potential mobility of labour 
betweer occupations according to the task similarity of 
those occupations. It is not based on observed patterns 
of labour mobility in the current labour market. Hence, 
the model lacks empirical validation based on observed 
behaviour but, at the same time, it is not constrained 
by the institutional barriers to mobility present in any 
labour market. The deliberate choice of potential transfer- 
ability rather than observed transferability as the focus 
of the model was made on the basis of the intended 
applications of the classification. The greatest need for 
statistics based on ASCO will be during times of signifi- 
cant structural change in the economy as a result of 
events such as major changes in government policy, the 
outbreak of war, or the collapse of our external markets. 
At such times, many existing institutional constraints to 
labour market mobility are likely to be swept away. A 
model which is limited by such constraints will soon 
become irrelevant and hence useless as a planning tool.”’ 
Also see: Joe Maxwell (1992), “‘Review of Report on 
Classification and Occupational Information Systems in 
the Netherlands,’ (no organizational identification), 
where it is reported, on p. 8, that ‘““The basic classifica- 
tion principle [in the Netherlands Central Bureau of Sta- 
tistics’ 1992 Occupational Classification] is transferability 
of skills; this is potential transferability, rather than actual 
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mobility among occupations."’ For germane theoreti.al 
treatments of this topic see: Kenneth I. Spenner (199U), 
“The Measurement of Skill: Strategies and Dilesumas 
with Special Reference to the Dictionary of Occupational 
Titles,"’ Durham, NC: Department of Sociology, Duke 
University, Bruce McKinlay (1976), Characteristics of 
Jobs That Are Considered Common: Review of Literature 
and Research, information Series No. 102 Columbus, 
OH: The Center for Vocational Education, p. 40, which 
quotes Haller and Portes (1973), “‘Status Attainment 
Processes,”’ Sociology of Education, Winter 1973, p. 52, 
where it is observed that ‘“‘for the most part there is 
a paucity of causal explanations of mobility at the indi- 
vidual level. The magnetism exercised on researchers by 
the mobility problem has meant almost exclusive con- 
centration on description—analysis of conventional mobil- 
ity matrices per se—to the neglect of explanation—study 
of the possible determinants of observed status move- 
ments.’ Dixie Sommers (1979), Empirical Evidence on 
Occupational Mobility, Information Series No. 193, Co- 
lumbus, OH: The National Center for Research in Voca- 
tional Education, The Ohio State University; James G. 
Scoville (1972), Manpower and Occupational Analysis: 
Concepts and Measurement, Lexington, MA: D.C. Heath 
and Company; Joyce R. Shackett and David W. Stevens 
(1981), ‘‘Elasticity of Substitution Across Occupations, 
Occupational Coding, and Accountability in Vocational 
Education,’ in National Commission for Employment 
Policy, The Federal Role in Vocational Education: Spon- 
sored Research, Special Report No. 39, Washington, DC, 
pp. 215-244; and Jack E. Triplett (1990), ‘“The Theory 
of Industrial and Occupational Classifications and Related 
Phenomena,”’ in Bureau of the Census, 1/990 Annual Re- 
search Conference: Proceedings, Washington, DC: U.S. 
Department of Commerce, pp. 9-25. 

36 Bureau of Labor Statistics (1992), op cit, p. 5. 

37 The National Occupational Information Coordinating 
Committee has prepared a tabulation of these characteris- 
tics differences. It is important to understand that the 
differences that appear in the Dictionary'’s occupational 
descriptions are an artifact of the sampling protocols that 
were used by the Occupational Analysis Field Centers 
to select sites for conducting job analyses. The representa- 
tiveness of the recorded characteristics is constrained by 
this sampling regimen. 

38 The six unit-group SOC occupational categories are: 
7332 welding machine setup operators; 7532 welding ma- 
chine operators and tenders; 7714 welders and cutters; 
7333 soldering and brazing machine setup operators; 7533 
soldering and brazing machine operators and tenders; and 
7717 solderers and brazers. 

39 The 1990 Census classification of occupations groups 
the SOC’s three 4-digit unit groups of welders and cutters 
(machine setup operators, machine operators and tenders, 
and welders/cutters themselves) into one Census code— 
783 welders and cutters. Similarly, the 1990 Census clas- 


sification groups the SOC’s three 4digit solderer and 
brazer unit groups into one Census code-——784 solderers 
and brazers. The Bureau of Labor Statistics’ Occupational 
Employme. : Statistics program collects survey informa- 

tion for four related occupational categornies—soldering 

and brazing machine operators and tenders; soldering and 
brazing machine setters and set-up operators; welding 
machine operators and tenders, and welding machine set- 
ters and set-up operators. However, the respective 
operator/tender and setter/set-up operator categories are 
aggregated before occupational projections are released. 
The counterparts of the SOC’s other relevant unit groups, 
solderers/brazers and welders/cutters, are not identified 
separately in the OES program's survey; and they are 
grouped with 12 other occupations in published projection 
estimates for hand workers including assemblers and fab- 
ricators. 

“See: Paul D. Geyer (1992), loc cit; and Ann R. 
Miller, Donald J. Treiman, Pamela S. Cain and Patricia 
A. Roos (eds.) (1980), Work, Jobs, and Occupations: 
A Critical Review of the Dictionary of Occupational Ti- 
tles, Washington, DC: National Academy Press, for com- 
prehensive examinations of the DOT's classification com- 
ponents. 

41 See: 1991 Revised Fourth Edition, Dictionary of Oc- 
cupational Titles, Volume I1, appendix C: **“Components 
of the Definitional Trailer,"’ p. 1009. This appendix con- 
tinues that “‘This training may be acquired in a school, 
work, military, institutional, or vocational environment. 
Specific vocational training includes: vocational edu- 
cation, apprenticeship training, in-plant training, on-the- 
job training, and essential experience in other jobs.’’ Aus- 
tralia’s Standard Classification of | Occupations 
disaggregates this composite into separate academic prep- 
aration, vocational/apprentice preparation, and on-the-job 
preparation components. Consider how useful this 
disaggregation would be if the United States adopts the 
major changes in its vocational education, apprentice and 
work-based learning investments that have been proposed 
by the new Administration. Also consider how the provi- 
sions of the Americans with Disabilities Act of 1990 
create unique occupational classification needs in the 
United States with respect to the concepts of “‘typical 
worker’’ and ‘average performance.”’ 

42 See: Stephen J. Barley (1991), The New Crafts: The 
Rise of the Technical Labor Force and Its Implications 
for the Organization of Work, Philadelphia, PA: The Na- 
tional Center on the Educational Quality of the 
Workforce, University of Pennsylvania; Sue E. Berryman 
and Thomas R. Bailey (1992), The Double Helix of Edu- 
cation and the Economy, New York, NY: The Institute 
on Education and the Economy, Teachers College, Co- 
lumbia University; Commission on the Skills of the 
American Workforce (1990), America’s Choice: High 
Skills or Low Wages!, Rochester, NY: National Center 
for Education and the Economy; Secretary's Commission 
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on Achieving Necessary Skills (1991), Whar Work Re- 
quires of Schools, Washington, DC: U.S. Department of 
Labor, National Advisory Commission on Work-Based 
Learning (1992), Framework for Action, Washington, DC: 
US. Department of Labor, and Peter Cappelli (1992), 
“Is the ‘Skills Gap’ Really About Anitudes?"" EQW 
Working Papers, Philadelphia, PA: The National Center 
on the Educational Quality of the Workforce, University 
of Pennsylvania. Jobs have been redefined to encompass 
more tasks and to permit more autonomy and discre- 
tionary action. The latent capacity to act im a responsible 
manner when necessary is thercfore a highly valued can- 
tional classification is that the concept of the “‘nature 
of the work performed”’ has to be expanded to represent 
the “‘nature of the work that might be performed."’ This, 
in turn, means that it is more difficult to document hypo- 
thetical performance requirements that are unlikely to be 
observed in a site-visit job analysis context. 

43See The Wall Street Journal, March 10, 11 and 
16, 1993, page Al im each case, for articles in a series 
titled *‘Down the Up Escalator: Why Some Workers are 
Falling Behind."’ The titles of these three articles are 
compelling, “‘Age of Angst) Workplace Revolution 
Boosts Productivity at Cost of Job Security; 
Spread the Fear of Firing; The Fading Era of Big 
Daddy;"’ “‘Hired Out: Workers are Forced to Take More 
Jobs with Few Benefits; Firms Use Contract Labor and 
Temps to Cut Costs and Increase Flexibility; Critics: Sav- 
ings are Illusory;"’ and “*Price of Progress: “Re-Engineer- 
ing’ Gives Firms New Efficiency, Workers the Pink Slip; 
One Company After Another Redesigns Tasks to Curb 
its Need for Employment; But Long View is Reassur- 
“4Stephen J. Barley (1991), loc cit. See: J.E.S. Law- 
rence (1990), Occupational Information and International 
Development: Improving HRD Diagnostics, Occasional 
Paper No. 1, Washington, DC: National Occupational In- 
formation Coordinating Committee (December 1990), for 
a related investigation of this topic from an international 
perspective. 

4SThe 1980 Standard Occupational Classification 
Manual’s stated principle it that supervisors are to be 
identified separately from the workers they supervise. The 
**Master Titles and Definitions’ section of the Manual 
states, on p. 14, that “‘supervisors (o: foremen) are classi- 
fied according to the occupations of the workers they 
supervise. A supervising worker who primarily performs 
duties such as those supervised, and who may be com- 
monly known as a group leader or leadman, is classified 
in the same unit group as the workers."’ If the docu- 
mentation of actual mobility paths is chosen as an impor- 
tant classification criterion, then collection of updated 
information about changes in the organization of work 


that have occurred since 1977 should be given a high 

“6 See: 1991 Revised Fourth Edition Dictionary of Oc- 
cupational Titles, Volume Il, appendix C: Components 
of the Definition Trailer, [Tl ““General Educational Devel- 
opment,”’ pp. 1009-1012. 

“7Other components of the Dictionary's Definition 
Trailer are Physical Demands-Strength Rating and Guide 
for Occupational Exploration (GOE). 

“This difference in number of GED scale levels is 
that “the diversity of language courses offered at the 
college level precludes the establishment of distinct levels 
of language progression for these four years. Con- 
sequently, language development is limited to five defined 
levels of GED imasmuch as levels 5 and 6 share a com- 
See: 1991 Dictionary, Volume Il, Appendix C, p. 1012. 

#1991 Dictionary of Occupational Titles, Volume Il, 
appendix C, p. 1012. 

© Reduction of this variance of SVP values within 
SOC categories will not be an action item if the compo- 
nents of the SVP itself are updated and reported sepa- 
rately. Today, no distinction is made between, say, 2 
years of community college combined with 2 years of 
relevant work experience, 4 years of college, and 4 years 
of pertinent employment, as qualifying preparation. There 
is no problem here, if, and only if, it really doesn’t 
matter which route to qualification is taken. In most 
cases, the payoff to traveling different paths would be 
expected to matter. 

$1 Compatibility is not synonymous with conformity. 
Conformity requires accordance with a specified standard. 
Compatibility is less demanding—requiring only a capa- 
bility to exist together in harmony. Advocates of a coordi- 
nated revision of the 1991 Dictionary of Occupational 
Titles and 1980 Standard Occupational Classification 
Manual are positioned along a conformity-compatibility 
continuum, which stretches from those who advocate full 
consolidation of the DOT and SOC classifications into 
a single all-purpose taxonomy, to those who endorse co- 
existence without substantial elimination of the Diction- 
ary’s descriptive detail. 

52See: Peter B. Doeringer (ed.)(1991), Turbulence in 
the American Workplace, New York, NY: Oxford Univer- 
sity Press. 

53 Other examples were developed in the research that 
was conducted in support of this paper. These are avail- 
able from the author upon request. 

$4 Brian L. Embury (1991), op cit, pp. 20-21. 

53 See: Michigan Occupational Analysis Field Center 
(1992), Standard Occupational Classification: Principles 
of Classification, Detroit, Ml, September 2, 1992, p.4. 
Also see: Michigan Occupational Analysis Field Center 
(1992), Classification Issues and Options, Detroit, Ml, 
June 8, 1992. 
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are assigned the designation of ‘any industry.’ In compil- 
ing information for the DOT, analysts were not able 
to study each occupation in all industries where it occurs. 
The industry designation, therefore, shows in what indus- 
tries the occupation was studied bui does not mean that 
it may not be found in others. Therefore, industry des- 
ignations are to be regarded as indicative of industrial 
tional classification experts, who reviewed an early draft 
of this paper, criticized the actual historical basis for 
the DOT's current industry designations, and urge a seri- 
ous review and revision of this occupational descriptor. 
58 See: Pamela Frugoli (1992), ‘‘Some Observations on 
the DOT as it Relates to Employment and to Required 
Training Time: Implications for the DOT Review,” 
Washington, DC: National Occupational Information Co- 
ordinating Committee, p. 7. 

59 Time-series consistency is a major issue here. Revi- 
sion of the Nation's occupational classification 


data sources. Both government and proprietary opportuni- 
ties to provide value-added services of this type will 
arise. 

© See, for example, Wade Lambert (1993), “‘No Bias 
Seen in Homogeneous Work Force,” The Wall Sireet 
Journal, March 11, 1993, p. BS, which reports Judge 
Richard Posner's statement that “‘It is not discrimination, 
and it is certainly not active discrimination, for an em- 
ployer to sit back and wait for people willing to work 
for low wages to apply to him, .... The fact that 
they are ethnically or racially uniform does not impose 
upon him a duty to spend money advertising in the help- 
wanted columns of the Chicago Tribune.”’ This is cited 
here because it indicates a value-added opportunity to 
ment opportunities to job seekers. 

61 Many of these beneficiaries of higher quality occupa- 
tional information will be able to “‘capture’’ some part 
of the higher value-added for themselves. This raises 
questions about how the costs of providing the occupa- 
tional information enhancements ought to be allocated, 
and how the benefits should be allowed to accrue. Brief 
observations about these topics are made later in this 
paper, but each of these topics warrants further investiga- 
tion. 

62 See: Robert G. Sheets (1992), *‘National Skill Stand- 
ards and Certification,"’ DeKalb, IL: Center for Govern- 
mental Studies, Northern Illinois University. 

63 Better information is also needed about projected 
changes in “‘institutional constraints’’ (for example, the 
dynamics of work-based learning, the growth of inde- 
pendent training vendors and private career schools, the 
evolution of community college curriculums, and new 
forms of employee-employer cooperation). See, for exam- 
ple, Sue E. Berryman and Thomas R. Bailey (1992), 
loc cit. Also see: Robert C. Dauffenbach, Jr. (1974), 
The Structure of Occupational Mobility in the U.S. Econ- 
omy, Ann Arbor, MI: University Microfilms, p. 106, 
where the author elaborates upon the economist’s distinc- 
tions among (1) an ability to move between occupations; 
(2) a willingness to move; and (3) an opportunity to 
move, which he explores in the context of Glen G. Cain, 
W. Lee Hansen and Burton A. Weisbrod’s often-cited 
paper ‘‘Classification of Occupations: Some Problems of 
Economic Interpretation,’ in American Statistical Asso- 
ciation (1966), Proceedings of the Social Statistics Sec- 
tion, Washington, DC, pp. 199-203. The ability to move 
is consistent with what most non-economists focus on 
in grouping occupations—the cxtent to which com- 
petencies required in one occupation qualify an individual 
to move to another occupation. This sets an upper limit 
on the amount of potential mobility. The willingness of 
incumbents to move acts as a Constraint, or ceiling, below 
this upper limit—not everyone who is able (for example, 
qualified) to move is willing to change occupations. The 
opportunity to move imposes a still lower ceiling on 


233 


York State School of Industrial and Labor Relations, Cor- 
nell University, January 1993, p. 49; (1993), 
Overeducation, Working Paper No. 93-06, Ithaca, NY: 
Center for Advanced Human Resource Studies, New York 
State School of Industrial and Labor Relations, Cormell 
University, January 12, 1993, p. 17; and The National 
Center on the Educational Quality of the Workforce 
(1992), A Crosswalk of National Data Sets Focusing on 
Worker Training, Philadelphia, FA: University of Penn- 
sylvania. 

65 See: Karl F. Botterbusch (1992), op cit, pp. 18-19. 
6 The availability of a new occupational classification 
taxonomy would not automatically translate into an im- 


the 1977 Fourth Edition DOT, while accepting job orders 
from employers using the 1991 Revised Fourth Edition 
DOT. 

67 Here, employment opportunity does not mean aware- 
ness of a job vacancy. Instead, it refers to the frequency 
of appearance of a particular occupational response in 
completed data collection instruments. 

68 This is the topic of Richard E. Dempsey’s paper. 

© The cost of accurately recording occupational em- 
ployment counts would not be expected to be constant 
across Occupations, which means that the number of occu- 
pations that can be covered with a fixed budget is af- 
fected by which occupations are to be covered. Given 
a budget allocation, the number of occupations covered 
can be ‘ncreased by concentrating on occupational cat- 
egories in which incumbents can be counted at relatively 
low cost. 

70In the approach that is being discussed here data 
collection instruments and instructions might accurately 
record changes in the job muirements and candidate 
qualifications of, say, secretaries; but analysts would not 
automatically know about these changes. Explicit provi- 
sion for such awareness would have to developed. 

71 This appears to provide an attractive opportunity for 
the Federal Government to negotiate with vendors and 
other interested parties who might be expected to bear 
some, or all, of the costs associated with continued col- 
lection of job requirement and =’ ’«*e qualification 
be terminated otherwise. In other words, the future peg- 
board of occupations in the United States might be com- 
ment of consolidated occupational categories; a ‘‘might 


** case, where the burden of proof would be 


of data collection. This contrasts with the “‘consider for 
convey the different dialogues that would be expected on the private parties to make the case for retention 


to ensue between the Federal Government, vendors and under amy circumstances, whether there is cost-sharing 


A historian has noted that the “‘true history of a Nation 
can never be known unless we know about the work 
and lives of the laboring population—for they are the 
broad base on which all material achievement rests"’.' 

Since the early 1900's, the U.S. Department of Labor 
lation." As America enters the last decade of the century, 
the Department of Labor has formed a Workforce Quality 
Agenda to insure that American workers have the skills 
needed to meet the demands of the 1990's and beyond. 
Agreeing with his predecessors, the newly-appointed Sec- 
retary of Labor has written that “‘All Americans used 
to be roughly im the same economic boat. We are now 
in different boats, one sinking rapidly, one sinking more 
slowly, and the third rising steadily.**2 

One of three panels comprising the Workforce Quality 
Agenda, the Advisory Panel on the Dictionary of Occupa- 
tional Titles (APDOT) is reviewing the Dictionary of 
Occupational Titles (DOT). Does this extensive document 
of almost 13,000 job descriptions and 30,000 job titles 
contain useful information about the workers in the three 
boats, for those who employ them, and for those who 
train them? How could the Dictionary be improved to 
meet “‘the diverse needs of the occupation information 

community?’’3 

This examination is part of a continuing Department 
of Labor process that includes a critical study of the 
DOT by a private contractor in 1979, another study ques- 
tioning the reliability and validity of the DOT in 1980, 
and the publication of a dozen questions in the Federal 
Register in August, 1990. Almost four dozen State and 
local government agencies responded to those questions, 
along with a dozen associations and another dozen edu- 
to 90. 

Partially in response to the concerns expressed, the 
APDOT decided to examine ways to develop a system 
of classification that is technically and conceptually com- 
patible in meeting the needs of multiple users. To do 
SO, it is necessary to examine classification systems other 
than the DOT, especially the Standard Occupational Clas- 
sification (SOC), the Census/Current Population Survey 
(CPS), and the Occupation Employment Statistics (OES) 


survey. 


They both also provide a wealth of information about 
» Se oe Et ee ee 


reau of Labor Statistics (BLS). The OES program collects 
occupational employment data directly from a sample 
of employers using a mail questionnaire. Employment 
estimates from the OES are availabie at the State level 
and cover the economy on a three year cycle. As pres- 
ently designed, the OES program provides employment 
estimates by 3-digit Standard Industrial Classification 
(SIC) industry but does not provide information on the 
characteristics of the workers. Because two different sys- 
tems were designed to collect information from different 
sources (households versus employers) using different 
naire) differing occupational classification systems re- 
sulted. Some critics complain that one, or the other, of 
the two classification systems is unnecessary. 

Thus, both surveys contain particular advantages and 
and of great importance to user groups. 

It is crucial not to forget the primary purpose of each: 
to provide timely and accurate data to large groups of 
diverse users. One major group needs data to identify 
trends, make projections, and plan programs. The OES 
provides these important data. Another group wants the 
information for use in important national policy areas 
where the characteristics of the occupational workforce 
are needed. The census/CPS is often the only source 
of these essential data. 

Since the late 1970's, the Standard Occupational Clas- 
sification has helped groups of users meet their informa- 
tion needs by bridging the data collected from both 
households and employers. 

By examining the origin of each collection system, 
it is possible to understand how particular methods of 
classification evolved. By comparing the status of classi- 
fication systems of fifteen years ago with those of today, 
it is evident that great progress has been made toward 
compatibility. By cross-walking the two systems with the 
Standard Occupational Cl . “ication, it is easy to see 
i feat aS many perceive it 


Since 1970, the Census Bureau has increased the num- 
ber of occupations to nudge «loser to the number in 
the SOC. In 98 percent of all «ases, Census occupations 
match SOC occupations. In 3 out of 4 situations, the 
matches are direct; that is, the user can compare the 
Census information to the SOC information as it is print- 
ed. 

At the same time, the OES has also drawn closer 
to the SOC. In 1992, 39 percent of all occupations be- 
tween the two classification systems matched directly. 
In another 46 percent of situations, users could sum mul- 
tiple OES entries to match a single SOC entry. 

Cross-walking occupation coverage of both census and 
OES to the SOC demonstrates that most direct matches 
occur in the occupational groups of professional, tech- 
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The census/CPS and the OES classification systems 
in constraints of their respective collection processes. 

The SOC needs revision, not reconstruction. In this 
revision, both the census/CPS and the OES are necessary 
elements. Their compatibility, already in place, offers the 
SOC a solid starting point. 

Committee serves as an important bridge between devel- 
opers and users of occupational information. NOICC 
adopted the SOC as its basis for the occupational infor- 
mation systera (OIS), then encouraged implementation 
of the SOC into career information delivery (CIDS) sys- 
tems. 

Manual and establishing an on-going system. First, the 
new SOC manual should: (1) be guided by a strong 
policy agency, such as OMB; (2) represent the current 
occupational structure of the economy; (3) adopt more 
complete written definitions such as those used by the 
OES; (4) include useful cross references (for example, 
definitions can be cross-referenced to the current census 
and the current OES title/code). 

Next, revising the Manual should be the first project 
in a continuing series of revision activities. A total revi- 
sion of the SOC should occur before the next decennial 
census. As the work force continues to change rapidly, 
supplements to the SOC should be printed regularly, per- 
haps every 3 years at the end of the OES cycle. There 
should also be a central repository for occupational classi- 


fication information that could provide a base for re- 


search. Confidentiality issues are not a major obstacle 
to establishing such a center. 

Finally, one agency should take responsibility for main- 
taining such a center and preparing supplements. This 
agency should already have the technical resources and 
experience in place. The BLS meets these criteria. 


Background 

Before occupational data are collected, there must be 
a conceptual framework with two major supports: type 
of analysis and purpose of the effort. 

An important consideration in determining any occupa- 
tional classification system is the type of analyses planned 
with the data and/or information collected. For example, 
job placement requires an occupational classification sys- 
tem that allows for classifying a variety of very detailed 
job requirements with the characteristics of an individual. 
However, in the collection of detailed wage data the 
emphasis is placed on precise and narrowly defined occu- 
pations based on skill levels. The purpose of data collec- 
tion also influences how the data are collected and what 
classification system is used. For example, if the data 
are to be primarily used to identify demographic and 
sociological characteristics of individuals employed in the 
occupation, the best source of the information is the 
worker. Thus, if the information is to be collected from 
the individual worker, the questions must be simple and 
based primarily on job title. If the purpose is to collect 
employment information from employers, the classifica- 
tion system must be more precise and based on written 

Another purpose of an occupational classification sys- 
tem is to summarize the thousands of diverse jobs in 
the economy first into meaningful categories called occu- 
pations and, in tum, to group these occupations into 
broader categories to facilitate meaningful analysis. Of 
course, grouping occupations may involve the loss of 
of work vary from one detailed occupation to another, 
and from the same occupation from one industry to an- 
other, a combination of occupations can result in average 
and artificial traits not characteristic of any single compo- 
nent part. Notwithstanding this fact, combinations of spe- 
cific occupations into larger groupings are generally nec- 
essary because of a specific data collection process such 
as securing an accurate response while at the same time 
being concerned with space and cost limitations. 

The Federal Government currently uses four different 
major systems of occupational classification. The Diction- 
ary of Occupational Titles functions as the common de- 
nominator between and among other systems. The Census 
Bureau conducts household surveys and interviews work- 
ers (Current Population Survey, CPS). The Bureau of 
Labor Statistics surveys business establishments (Occupa- 
tional Employment Survey, OES). The Office of Manage- 
ment and Budget oversees statistical activities and estab- 
lishes government wide standards (Standard Occupational 

In addition, two different systems classify the Federal 
civilian workforce and military personnel. Each system 
began with different purposes, examines different issues, 
and is most useful to different users with different agen- 
das. Meanwt c, major changes in the workplace and 
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Titles was created to facilitate that matching. 
By defining a job as “a group of tasks performed 


tions for thousands of job titles. The first edition appeared 
in 1930, the latest, in 1991. The total list of 30,000 
job titles, including detailed descriptions of about 13,000 
offers “‘the best snapshot of how jobs continus to be 
performed in the majority of industries across the coun- 
try.""? 

DOT provides a common language that allows cross- 
walks between classification systems and it offers the 
definitive reference for details on different occupations. 
But the DOT is far too detailed for employment collec- 


Census/Current Population Survey 

The U.S. Constitution demands a survey of the general 
population every 10 years to determine the number of 
representatives each State may send to Congress. From 
the first census in 1790 until the Great Depression, *‘no 
direct measures were made of the number of jobless 
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of job titles and duties are provided. These responses 
are then classified and coded by the Census Bureau staff 
using their Classified Index of Occupations and Indus- 
tries.? 

Because the respondent is a person, a wealth of infor- 
mation concerning that individual (that is, race, age, sex, 
income) is collected. Much of the data collected are pub- 
lished and much more are made available in other forms 
such as data tapes or film. 

The CPS is another collection system that uses the 
census classification. The CPS is a monthly survey of 
households conducted by the Census Bureau. These data 
are analyzed and published by the Bureau of Labor Statis- 
tics. The CPS survey collects much of the same occupa- 
tional information as the census and follows the same 
process in classifying and coding the responses. However, 
the CPS is only a small, carefully selected sample of 
about 60,000 households. While the questions conceming 
employment are similar to the census, the small size 
of this sample severely limits the amount of data avail- 
able. Few data are published at the State or local levels. 

The CPS sample is carefully designed and structured 
to provide a limited number of current (monthly) national 
economic indicators such as the number of persons in 
the labor force, the numbers of persons employed and 
unemployed and selected characteristics (age, race. etc.), 
and other ‘statistics on labor force status of the civilian, 
non-institutionalized population, 16 years of age and 
over.”” 10 

Trained interviewers contact households and carefully 
record the responses from a household member. The 
questionnaires are then transmitted to the Census Bureau 
Processing Center in Jeffersonville, Indiana where the 
coded using the Census Bureau's Alphabetical Index of 
industries and Occupations. Since 1959, the Bureau of 
Labor Statistics (BLS) has been responsible for analyzing 
and publishing those findings. 

CPS strengths include: 


¢ Historical continuity—monthly surveys for 50 years 
offer bases of comparison; 

e Characteristics—detailed information about adults; 

e Personal contact between householder and _inter- 
viewer—opportunity to explain the meaning of questio™s, 
etc. 

As indicated above, the CPS sample is too small to 
provide monthly data for specific occupations. Each year, 
the BLS publishes national averages of the number of 
workers employed, by occupation, together with selected 
characteristics. But this information is not cross-ref- 
erenced by geographic area. 


Occupational Employment Survey 
Employers want to know how their establishment com- 
pares to the industry as a whole. Vocational advisers 


want to know in which direction to guide job seekers. 
Administrators want data to plan education and training 
programs. Elected officials need information to base pol- 
icy on. All need the data at various levels of geographic 
detail. 

More than 20 years ago, these needs were “rst ad- 
dressed by the Occupational Employment Survey, a coop- 
erative effort between the Bureau of Labor Statistics and 
the State Employment Security Agencies (SESA’s). The 
survey covers wage and salary employment im all 
nonagriculture establishments. Excluded from coverage 
are the self-employed, agriculture, and private households 
The OES collects occupational employment data using 
a mail questionnaire directly from a large sample of em- 
pared for each 3-digit listing in the Standard Industrial 
Classification (SIC). 
lines and technical support to cooperating State employ- 
ment agencies. The State agencies carry out the actual 
collection and processing of the survey. Over a 3-year 
cycle, the entire economy is covered. 

The OES classification “‘system was designed to be 
(SOC)"" and definitions were drawn from the DOT.!! 
Occupations are selected and written definitions prepared 
for each industry or group of industry sectors. Early 
research and testing conducted by the Bureau of Labor 
tion was essential to collect accurate employment data 
from employers. '2 

Today, the OES provides users with accurate, current 
and projected employment estimates for over 700 occupa- 
tions at the national and State levels. This data base 
is widely used by administrators end planners of occupa- 
viduals making career choices. 

The OES collects only employment in an occupation 
and covers only wage and salaried workers in 
nonagriculture sectors of the economy. It does not prov 
information on the characteristics of these workers. (Cur- 
rently the collection of wage data is being pilot tevted 
in a number of States.) 


Other BLS occupational programs 

Arother BLS program also makes important contribu- 
tions to occupational classification issues, namely, the 
Division of Occupational Outlook. This office has the 
responsibility of analyzing the data collected in the OES 
program and preparing projections of employment de- 
mand by occupation. One of the major publications is 
the Occupational Outlook Handbook. \ndividual staff 
members focus on specific occupational areas, such as 
medical occupations. They become experts in these fields 
and are a major source of intelligence on changing and 
new emerging occupations. 
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Standard Occupational Ciassification 

Because the DOT, the CPS and the OES originated 
independently a different times and evolved to serve 
differemt users, there was mo casy way to compare data 
among them. In the late 1970's, the Commerce Depart- 
ment, with the support of the Office of Management 
and Budget and the active participation of most Federal 
agencies, created the Standard Occupational Classifica- 
tion Manua: (SOC). 

The purpose of the SOC was to “‘provide a mechanism 
data collected by social and economic statistical reporting 
programs. ”* '% 

The long-term objective was to draw the three existing 
systems more closely together and then evolve into the 
single classification system for occupations. Just as the 
as the sole industry classification system, SOC could 
ever, the SOC Manual states “‘the system is designed 
for use im statistical analysis and presentation of data 
about occupations. it was not developed for any pro- 
grammatic use." '+ Thus, it seems clear that the original 
intent of the SOC was not universal implementation as 
the sole system for collecting occupational employment 
data. 

The SOC has proven to be a very useful wol. it 
provides a widely approved list of occupations organized 
in a useful hierarchical structure. However, the written 
definitions are often short and imadequate for data collec- 
tion purposes. The SOC descriptions depend heavily on 
the use of assigned DOT codes and titles. To fully under- 
stand an SOC occupation, a user has to refer to the 
DOT. Often a multitude of DOT occupations are assigned 
to a single SOC occupation with no measure of their 
relative importance. Most SOC users will not take the 
time to look up and evaluate several dozen DOT occupa- 
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and processes used by the programs influence their classi- 
fication systems. 
The problem 

In designing a new Standard Occupational Classifica 
tion that meets the needs of the workforce in the nev 
century, it is neither necessary nor advisable to discard 
ity and proven strengths of the cxist- 


two programs may differ, they acco~nt for only one of 
the major differences im the two systems. While both 
in terms of employment concept, scope of coverage, and 
geographic detail of the data collected. 

Information from the two systems complements cach 
other. T> collect details about the characteristics of the 
workforce, it is necessary to survey households; employ- 
ets are not good sources of information about race, gen- 
der, age, etc. On the other hand, to collect accurate 
data about the number of persons performing a particular 
job im a specific industry, by State, m is necessary to 
survey a large sample of employers. To integrate the 
information produced by tach, it is essential to use com- 
patible class/fication systems. 

Constrain's of time, training, and funding define the 
degree of accuracy and the amount of detail collected. 
To better understand these built-in ‘“hurdles,”’ this section 
describes the -cllection and classification procedures of 
cach system. 

How can a new SOC best collect information from both 
households and employers? 


Figure 1. A comparison of the two collection systems 
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sons for the “Monthly Report on the Labor 


lation Survey in 1948. Analyzing CPS data became the 
responsibility of the Bureau of Labor Statistics in the 
late 1950's. 

During the week containing the !19%h of the month, 


The interviewer maintains a control card of historical 
information about the household, its survey code, loca- 
of individuals, etc. No information is main- 
tained on the occupation or industry from the previous 


given month, 7 percent of the sampling may refuse. This 
**non-participation in the survey appears to be increasing 


im the United States and im many other wrstem soci- 
eties,"’ observed the same study.2> 

Second, the experience and skill of the mierviewer 
may affect the results. One study found that experienced 
interviewers did indeed garner a higher response rate, 
but the study could not isolate and identify the character- 
istics to account for the difference.2+ 


Classifying/coding procedure 
to the Current Projects Branch, Data Preparation Division, 
at the Census Bureau facility in Jeffersonville, Indiana? 

Workers first separate out those questionnaires that 
contain no interview or contain responses from someone 
in non-labor categories. Then, the forms are bundied into 
work units of SO and sent to the coding room where 
the statistical assistant uses the Alphabetical List of In- 
dustries and Occupations, in both printed and electronic 
formats, to code industry and occupation. To check con- 
sistency of the industry, the coder also refers to the 
employer name lists (arranged by geographic area with 
other information and industry y, to confirm the 
consistency of occupation, the coder compares the re- 
sponse with the question about “‘class of worker’’ (that 
is, farm, government, self employed). 

Split-screen computers, showing the questionnaire at 
the top and the employer name list or alphabetical list 
at the bottom, assist the statistical assistants. Once coded, 
the questionnaires are read by an optical scanning device 
(FOSDIC) and the data are transmitted to the Census 
Bureau in Washington. 


Classifying/coding problems 
The classification clerks are expected to code accu- 


rately about 30 forms per hour. Each coder is required 
to follow a very rigid set of procedures in classifying 
the job titles. If followed correctly, the process leads 
to a specific classification decision. **] code what | see,”’ 
reports one statistical assistant.26 When coders are not 
sure about what they see, they place a green slip in 
the questionnaire booklet and send it to the referral room. 
There, more experienced reviewers use references (for 
example, Dunn and Bradstreet, State directories of man»- 
facturers, the DOT, the SOC) and knowledge to make 
judgements on the appropriate code.?’ The classification 
decisions made by the initial coding clerks, are reviewed 
every month. After processing and transmitting the infor- 
mation, supervisors select a 10-percent sample of ques- 
tionnaires and test the accuracy of their coding. Two 
additional clerks re-code, independently, the same indus- 
try and occupation information. If both of the reviewers 
disagree with the original coder, it is considered a mis- 
match. This process is followed to test whether the origi- 
nal coder rigidly followed the classification procedures. 
if a certam wumber of mismatches occur, the original 
coder must re-qualify. 


The census/CPS as a research data base 
The experienced classification and coding staff at the 
Census Bureau facility in Jeffersonville, Indiana are con- 


a careful review the national office decides whether to 
introduce ‘he new job title into the system. 

Over the course of months and years, these referrals 
and actions are accumulated and may constitute an impor- 
tamt resource base for the revision of the SOC, or other 
classification system, such as the DOT. In addition, the 
enced staff provide a very valuable resource to any agen- 
cy that is involved in coding job titles into occupational 
categories. For example, the Employment Training Ad- 
minisisauon is in the process of introducing such coding 
into the JTPA follow-up process. Similarly, many State 
vocational educatem agencies follow-up program 
completers by collecting and classifying job titles. The 
Census Bureau experience and training materials could 
be very useful to these agencies. 


OES collection system 

The Census occurs only once every 10 years and the 
Current Population Survey interviews a small sample pop- 
ulation each month. Although both collect details on oc- 
cupation and geographic area, the information is often 
too old (census) or too limited (small CPS sample) to 
help State employment security agencies (SESA's) and 
other users. The Bureaw of Labor Statistics responded 
to these needs by establishing a cooperative program 
with SESA's, the Occupational Employment Statistics 
program, which now surveys about 700,000 business es- 
tablishments in 400 Jetailed industnes. 

By collecting information over a 3-year cycle, this 
program released States from almost total dependence 
on census information with its attendawt problems, and 
resulted in the availability of accurate up-to-date informa- 
tion on occupational employment. 


250 employees or more are included. A formula deter- 
mines the inclusion of smaller esiablishments. A question- 
naire is mailed to each establishment and includes occu- 
pations usually found in particular industry, with appro- 
priate job utles and definitions.2* 

The employer simply enters the number of workers 
that are employed in each occupational category for the 
pay period which includes the 12th of the month. Suppie- 
mental sheets allow the employer to specify job titles 
for workers who fall into the “‘all other’’ residual cat- 
egory or the employer feels may be of special interest. 
The forms are returned to the State agency for processing. 
Estimates of occupational employment are computed fol- 
lowing BLS estimating procedures and the results for- 
warded to BLS and published by the SESA. These data 
are accumulated through the 3-year survey cycle and are 
used as the data base for the preparation of projections 
of occupational employment. 


Respundent problems 

Employers have proven to be reliable, accurate sources 
of occupational employment information. The response 
rate for the survey is nearly 80 percent. 

Early testing demonstrated the need for written defini- 
tions.2? Most employers respond using the questionnaire. 
Some (about 10 percent) simply submit a list of their 
occupations. In these instances, the State agency classifies 

Some problems occur in specifying the occupation of 
workers in residual categories (on the forms) and in job 
titles (on the computer lists). Few problems are encoun- 
tered in processing the original responses. Those that 
occur are followed up by State personnel. 

But in such a large sample there are bound to be 
exceptions. Some employers make excessive use of resid- 
val categories. Others have difficulty with the supple- 
mental sheets for occupations not listed on the survey 
form. And, as indicated above, about 10 percent of estab- 
lishments submit occupational (computer) lists that must 
then be classified and coded. 

Special care is taken in the small number of cases 
where the employer submits a list of job titles. ‘*Firms 
occasionally use inflated language,” according to an OES 
training manual.*° ‘‘Analyst, coordinator, technician, 
head, and chief"’ lead the list of inflated titles. Ambiguity 
may also appear on these employer job title lists such 
as ‘‘quality control,’’ ‘‘quality assurance,"’ or ‘‘quality 
engineer."" Does a ‘‘customer service representative’’ 
handle complaints on the teiephone, or sell products on 
site? Is a “‘field service representative’’ someone who 
fixes the product or sells it? Abbrevietions can confuse. 
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Does the ““Pr Mgr’’ manage a product? a program? a 
project? 
Classifying/coding problems 

Research has shown that most employers classify, code 
and report occupational employment accurately.>' If nec- 
essary, the State agencies conduct telephone follow-ups 
where clarification is needed. Most reporting errors occur 
Because an employer is contacted only once in 3 years, 
there is mo assurance thal comsistency in reporting is 
maintained between survey cycles. Presently, there is no 
procedure to cross check an employers’ current response 
with the previous survey. Consistency in reporting is an 
important issue. Maintaining continuity is of vital impor- 
tance in the preparation of employment projections. 

Some classification problems occur when the employer 
chooses to submit a list of occupations rather than com- 
plete the survey form. Coding employer job titles irvolves 
many of the same difficulties faced in the Census classi- 
fication process. However, the OES ciassifiers are highly 
trained. When encountering difficult questions, they sim- 
ply telephone the employer for clarification. 

It should be noted that the employer responses on 
the supplemental sheets are retained by BLS and form 
a very valuable resource for use in revising the SOC 
and the DOT. 


Summary 

systems face constraints in obtaining accurate, detailed 
information from respondents. Available resources limit 
the number of households or establishments that can be 
contacted. The 10-year cycle severely limits the useful- 
ness of the Census. The small sample used by the CPS 
limits it to national information as do the difficulties 
of classifying job titles. The training and experience of 
CPS enumerators and coders influence outcomes. The 
OES does not cover employment in important areas such 
as agriculture and the self-employed and produces only 
national and State level data. 

At first glance, the list of hurdles in the path of accu- 
rate, detailed data collection seems formidable. Yet, dif- 
ferences in these occupational classification systems may 
not be a major obstacle. 

While the collection processes of the OES and 
Census/CPS differ substantially, the capacity of these data 
bases to complement each other rests, in part, on the 
comparability of the respective occupational classification 
systems. The next section will examine the relationship 
of both the OES and the census/CPS classification sys- 
tems to the SOC. 


Crosswaiks and analysis 

Users of occupational data may perceive a problem 
because they m: v assume that a system that doesn’t meet 
their needs can’t meet any needs. Before revising the 


SOC, it is useful to examine the historical record and 
determine any trends. It is also important to find out 
if the CPS and OES conflict with the SOC, as many 
presume. 

In this section, tables display how the SOC relates 
to the census and to the OES. Emphasis is placed on 
the types of matches between SOC and the other two 
systems. There are four types of matches: Direct; com- 
bination A—census (or OES) to the SOC; combination 
B—SOC to the census (or OES), and no match. 


which became the basis for questions in the monthly 
surveys of the 1970's, included only about one-fourth 
of the number of occupations listed in the OES (423 
vs. 1,606). The SOC fell in the middle: 60 percent more 
occupations than the census, but about 60 percent less 
than the OES. 

larger disparities. For example, in blue-collar fields (pro- 
duction, construction, etc.), the census collected data on 
165 occupations, the OES on 1,114, and the SOC on 
285. 

Similar, if less pronounced, differences exist in nearly 
every broad occupational category. The professional and 
technical group, along with precision production, craft, 
and repair occupations account for 50 percent of the 
census and 40 percent of the nursber of occupations 
included in the SOC. 

One plausible reason for the differences is the intention 
of OES, in its early development, to present a clear 
picture of employment in all occupations. Gradually, OES 
reduced the number of occupations covered in the ma- 
chine operating categories and expanded those that re- 
quired more education and training. 


Tables 2 and 3. Census: SOC 

Tables 2 and 3 compare occupations counted in the 
1990 decennial census with those in the SOC. Has the 
census changed? Has it become more compatible with 
the SOC than it was earlier? 

Since 1970, the census increased the number of occu- 
pations by almost 20 percent, from 423 to 502. Nearly 
all of these additions were introduced in the 1980 census 
and resulted largely from the Census Bureau involvement 


may self report as a machinist or as z set up opera- 
tor. A sales representative may not identify the service 
or product as required by the SOC classification. A cleri- 
cal supervisor may not specify the type of personnel 


To compensate for these difficulties in collection, the 


These examples, however, do not prove that the census 
and SOC are incompatible. On the contrary, exceptions 
prove the rule: Nearly all the occupations in the two 
systems match directly or at some level of aggregation. 
The matches are of three varieties: Direct; adding two 
or more SOC occupations to a single census; and, com- 
bining two or more census occupations with two or more 
SOC’s. 

For some users, such aggregations reduce the utility 
of ihe information, while for others they may have little 
impact. 

A direct classification match occurs when a single cen- 
sus occupation maiches exactly with a single SOC occu- 
pation. Some examples of direct matches include: 


Census occupation SOC occupation 

Corte Tite Code Tne 

043 Arctwiect 1610 Arciwtects 

087 Optometrists 2810 Optometrists 

224 Chemical technicians 3831 Chemical techocens 
313 Secretanes 4622 Secretanes 

oroel Nursery workers 5619 Nursery worker 

§73 Orywall instatier 6424 Drywall ‘nstalher 


of the categories in most major occupational groups. 
Table 3 shows that the number of direct matches is 

even higher for the occupational groups used most often 

nical, service, transportation, and administrative support). 


— 


Direct matches account for 75 percent of all SOC occupa- 
tions in these groups. 

As might be expected, the production working group 
offers the least number of direct matches, only 19 of 
118. Because the two systems classify workers dif- 
ferently, this discrepancy is understandable. The SOC 
separates set up workers from operators, for example, 
combine these workers into a single occupation. 

The second type of match results from adding two 
or more SOC occupations to a single census. These com- 
bined matches account for most of the remaining matches. 
87 census occupations. Examples include: 


Census 055, Electrical and electronic engineers 
SOC 1633, Electrical and electronic engineer 
SOC 1636, Computer engineer 


Census 069, Physicist and astronomer 
SOC 1842, Astronomer 
SOC 1843, Physicist 


Census 229, Computer programmer 
SOC 3971, Computer programmer, business 
SOC 3972, Computer programmer, scientific 


Census 479, Farm worker 
SOC 5612, General farm worker 
SOC 5613, Field crop and vegetable farm worker 
SOC 5614, Orchard and vineyard and related workers 
SOC 5615, Irrigation workers 
SOC 5617, Livestock workers 


Census 523, Electronic repairers, commercial and indus- 
trial equipment 
SOC 6151, Communication equipment repairers 
SOC 6153, Electrical & electronic repairers of commer- 
cial and industrial equipment 
SOC 6155, Electronic repairers, home entertainment 


In the production working group, 84 percent of the 
SOC occupations could be combined to match a single 
census code. 

In the precision production subgroup, additional 
matches resulted from combining the census enumeration 
of apprentices with the related craft occupation. For ex- 
ample, SOC 6422, carpenters, includes census 567, car- 
penters and census 569, carpenter apprentices. The same 
method holds true for SOC 6813, machinists, which in- 
cludes census 637, machinists, and census 639, machinists 
apprentices. 

By combining multiple SOCs to match a single census 
occupation, and by combining multiple census occupa- 
tions to match a single SOC, it is possible to match 
95 percent of the occupations enumerated in the 1990 
census with those listed in the 1980 SOC Manual. 


wad 


Table 4. OES: SOC, Summary 

When it began im the early 1970's, the OES covered 
1,600 occupations, many more than either CPS or SOC. 
This large number met two needs: it identified the full 
range of occupations in the workforce, and it acknowl- 
edged the concerns of State cooperating agencies for 
complete coverage in their State. 

Beginning in 1983, the focus shifted towards occupa- 
tions that contained a significant number of workers 
and/or required 2 significant amount cf skill training or 
educational preparation. Many occupations that didn’t 
meet these criteria were removed so that by 1992 the 
list had been reduced to about 750 (that is, less than 
half of the original). 

As each round of the survey identifies new occupa- 
tions, the BLS reviews and updates the list continuously. 

Table 4 shows that most of the deleted occupations 
were in “‘blue-collar’’ fiei.s: from 1,100 in 1980 to 400 
in 1992, a decline of 60 percent. Many of these deletions 
represented machine operating specialties, evident in only 
a few select industries, whose skills were usually learned 
on the job. Occupations requiring little skill or employing 
few workers were also removed. 

Table 4 also points out two important differences in 
classification. There are a number of areas where the 
SOC includes occupations in greater detail than the OES. 
Usually, the reverse is true. For example, SOC asks em- 
ployers to identify salespersons by the type of product 
they sell; OES focuses on the task (selling), not the 
product. Employers may find it difficult to report accu- 
rately when their sales force sells several products. Ex- 
tended training and product knowledge may be a pre- 
requisite for selling computer systems, but not for sport 
ing goods. 

The second difference in classification reflects the lim- 
ited scope of the survey. Because the OES survey sample 
is drawn from the list of employers contributing to the 
State unemployment insurance program (ES 202), it is 
limited to wage and salary workers in nonagriculture 
industries. Therefore, OES does not cover several million 
workers engaged in agriculture production or self-employ- 
by the OES. For example, the SOC includes 15 occupa- 
tions that are solely employed on farms, the OES, none. 


Table 5. OES: SOC, detailed format 

Table 5 shows that 296—nearly 40 percent—of the 
OES occupations have a direct match with SOC occupa- 
tions. Another 356 OES occupations can be simply com- 
bined to match SOC occupations. In total, 652 of the 
768 OES occupations— 85 percent—match the SOC di- 
rectly or in combination. (In contrast, when matching 
CPS to SOC, most matches are the result of combining 
two or more SOC’s to a CPS occupation). 

Table 5 demonstrates how the OES provides important 
occupational detail, especially in the professional, tech- 


craft categories. In these groups, 55 SOC occupations 
were broken down imto 162 OES occupations. The OES 
levcl of detail greatly aids in program planning and career 
guidance uses. (By contrast, the census collapses SOC 
coverage by more than 30 occupations im these three 
categories.) Shown below are three examples of the ex- 
panded OES coverage. 


1. Health aides, except nursing (SOC 5233) 
(a) Medical assistants (OES 66005) 
(b) Physical and corrective therapy aides (OES 
66017) 
(c) Occupational therapy aides (OES 66021) 
(d) Pharmacy aides (OES 66026) 
2. Secretaries (SOC 4622) 
(a) Legal secretaries (OES 55102) 
(b) Medical secretaries (OES 55105) 
(c) Other secretaries (OES 55108) 
3. Heavy equipment mechanic (SOC 6117) 


(b) Mobile heavy equipment mechanic (OES 
85314) 
(c) Rail car repairers (OES 85317) 


collapse into 47 matches with OES. For example, in 
the professional occupational group, 31 SOC's combine 
to match 11 OES occupations; most occur in post-second- 
ary teaching specialties, separated in the SOC, but com- 
bined in the OES. In the sales occupational group, OES 
49005, sales representative, scientific and related products 
represents nine SOC technical sales occupations (for ex- 
ample, technical sales worker, aircraft, SOC 4232). In 
the production working group, the SOC separates a num- 
ber of metalworking operating occupations while the OES 
combines them. Thus, while the number of OES combina- 
tions to SOC seems large, most result from the constraints 
of the collection process or are of minor importance 
to users. Many of the occupations combined by the OES 
require little specific training or are reached through the 
same career or educational path. In these cases, additiona! 
occupational detail would be of little value to most users 

In a few instances, multiple combinations are needed 
to create the match. For example, OES computer pro- 
grammers (OES 35105) plus all other computer scientists 
(OES 25199) match two SOC occupations, computer sys- 
tem analyst (SOC 1712) and computer scientist, not other- 
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wise classified (SOC 1722). This example, and others 
like it, underscore the need to update the SOC to reflect 
the actual practices of the job market. 

There are imstances where the SOC and OES differ 
significantly in covering the occupational field, for cxam- 
tions. The OES has restructured many of the printing 
occupations listed im the SOC two better reflect the occupe- 
tional skills currently used im the printing process. The 

Overall, tables 4 and 5 demonstrate a high level of 
compatibility between the OES and the SOC classification 
systems. Where differences occur they generally result 
from the increased number of occupations covered by 
the OES. The OES system should provide a major re- 
source in the revision of the SOC. In addition, the suppie- 
mental sheets completed by the employers could provide 
a valuable source of information for revising the DOT. 


Conclusions and recommendations 

““When we do an assessment or survey, we create 
the expectation that the data will be used for decision- 
making purposes,” asserts management expert Stephen 
Covey.*2 

User needs should be an important consideration in 
any classification system used to collect occupational 
data. The constrainis of the collection process and the 
availability of resources must also be considered. Afier 
tems, several basic conclusions may be drawn. 

First, the SOC already provides a classification struc- 
ers. A revised SOC will accomplish even greater gains. 

Much has been accomplished in drawing together the 
OES and census/CPS classification systems. The SOC 
has played a major role in that process. Differences exist, 
stemming from the limitations imposed by the collection 
process or the need to update the SOC. The revised 

Second, the SOC requires a major revision. The OES 
includes well over 100 occupations not shown in the 
have emerged since the 1980 SOC was published. The 
current OES system should be of great value in that 
revision process. 

Third, NOICC facilitates the compatibility of the 
census/CPS and OES collection systems and extends their 
benefits to many users. 

Historically, NOICC has attracted many users (for ex- 
ample, CIDS, military) to the SOC. Its assets enable 
many diverse users to better use collected data. Compat- 
ible classification systems are essential for the continue“ 
success of its occupational information system. 


Finally, the objective should be classification compat- 
ibility not the development of a single list of occupations 
for use in both houschold and employer surveys. 

The currently proposed revision of the SOC offers 
an excellent opportunity to continue the progress made 
towards a uniform occupational classification system. 
However, attaining the objective of a single list of iden- 
tical occupations covered by the two collection systems 
will not occur. The constraints of their respective collec- 
tion processes will continue to dictate compromises and 
adjustments. It is important that these modifications con- 
tinue to be made within the structure of a revised SOC 
system to retain compatibility. 


Recommendations 

The following recommendations cover two general 
areas: (A) those related t© a proposed revision of the 
Standard Occupational Classification System Manual; and 
(B) those directed towards institutionalizing and maintain- 
ing an updating process for the SOC. 


A. Proposed revision of the SOC. 


(1) Build on the past; establish clear administrative and 
technical guidelines. The revision of the SOC will require 
a number of administrative and technical decisions. The 
revision should be conducted in an admin’‘strative envi- 
ronment and with a collaborative process similar to those 
used in the development of the original SOC. As with 
the SIC, the original SOC was developed by the Suatis- 
tical Policy Division of the Office of Management and 
Budget, Executive Office of the President. The revision 
of the SOC should be coordinated by a similar policy 
organization to ensure cooperation. The revision process 
should allow the broad involvement of data developers 
and users. NOICC’s unique membership composition 
could assist this activity. The original principles and 
structure of classification used in the 1980 SOC 33 
should be retained to ensure continuity with historical 
data 


(2) Expand the number of occupations. The number of 
occupations included in the SOC should be expanded. 
Many new occupations have surfaced since 1980 and 
they should be added. The current OES list of occupa- 
tions should be used as a list of occupations considered 
for the revised SOC. The 1990 census identified several 
new occupations that should be part of this preliminary 
last. 


(3) Expand the SOC definitions; make them complete 
and concise. The wr ten occupational definitions shown 
in the 1980 SOC we usually very brief and inadequate 
for collection of «employment data. In a revised SOC, 
each occupation sh wid have a concise but complete defi- 
nition, be accept Je to the user community and meet 
data collection neds. The long list of DOT titles, with 
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no measur: of ther employment size, does little to im- 
prove the users’ understanding of the occupation and 
should be elimimated. Some mechanism should be devel- 
oped that allows the user to easily cross reference the 
SOC occupation to the DOT. This might be accomplished 
by simply using the SOC structure im the revised DOT. 


(4) Include useful cross references. Several important 
cross references should be included as integral compo- 
nents of an occupational definition. Included should be: 
the 1990 census occupation code(s) and title(s); the OES 
code(s) and ttle(s); primary industries (3-digit SIC’s) of 
employment based on the OES program. 


B. Establishing an occupational classification maintenance 
and up-dating system. 

(1) Plan revision of the SOC on a regularly scheduled 
them on a 10-year cycle immediately preceding the de- 
cennial census of population. Equally important, a mecha- 
nism or process should be established that allows for 
the continuous assembling of information on new occupa- 
tions. A mechanism is needed to continually monitor, 
SOC and other classification systems, such as the DOT. 


(2) Add addenda to the SOC periodically. Addenda could 
be added to coincide with the three-year cycle of the 
OES establishment collection program. It is crucial that 
updates be scheduled at specific intervals 


(3) Establish a single classification information center. 
Presently, a considerable amount of intelligence on occu- 
pational change is captured during the DOT, OES/OOH 
and CPS collection and analysis process. Currently there 
is no single repository of occupational classification infor- 
mation. One should be established. 


(4) Select a qualified agency to operate this center. Much 
of the data and research capabilities are located at the 
BLS and ETA. Classification issues would seem best 
served if BLS were identified as responsible for compil- 


Notes 


The U.S. Department of Labor’s Western Area Occupa- 
tional Analysis Field Center sponsored this paper, Con- 
tract 93-482. Throughout the project, Dennis F. Shaw 
contributed valuable editorial assistance. 
of data collection and classification systems, have thought 
long and hard about how current methods could be im- 


proved. They generously shared their thoughts by loaning 
papers, taking time to be interviewed, and answering 


questions on the telephone. These contributions make the 
paper richer in content and fuller in scope, and the author 
extends his sincere thanks for the assistance to- 


Gary Crossley, ICESA; Donna Dye, DOT Review 
Project Officer, Dolores Esser, Virginia Employment 
Commission; Paul Hadlock, OES, Bureau of Labor Sta- 
tistics; Carl Jablen, Bureau of the Census; John Priebe, 
Bureau of the Census; Steve Rosenow, National Cross- 
walk Service; Neal Rosenthal, Bureau of Labor Statis- 
tics; Theodore Sands, Bureau of the Census; Penelope 
Shenk, lowa SOICC; Thomas Scopp, Bureau of the 
Census; David Stevens, Ph.D., University of Baltimore; 
Robert von Every, lowa Employment Services; James 
Woods, National Occupational Information Committee 
(NOICC). 


Any misinterpretations or errors belong solely to the 
author. 
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Table 1. Historic compilation of occupational coverage, 1970 Cesus, 1980 OES, and 1980 SOC 


1970 census 1980 OES 1980 SOC 
Number | Percocet | Number | Pecet | Number | Peced 
Ai occupations 423 1000 1606 1000 663 1000 
Executve. acrrurustratlve. managers. etc yA) 54 Al} 10 42 63 
Professional! and tectrucal 124 23 23 146 147 222 
Sales . : 4 33 18 1 47 71 
Aormurustatve Suppor! includes Clencal 4 0s 131 82 é 09 
Service . 41 97 61 50 a 72 
Agnouiture. torestry and fistung 10 24 11 o7 2 42 
Production. Construction, crats, operating memtenerce. and omer 165 3O 114 ae 285 430 
Precision production, crafts, etc Le} 268 NA NA 113 170 
Production working . saiemenasbieneemestel 52 123 NA NA 115 74 
Transportation sneinieeeeaeebaininn 1§ 35 NA NA 27 41 
Handlers. cleaners. laborers. eic 10 24 NA NA D 45 
Note Counts of occupations Gepenc upon sources. Ime penods. anc The analysts Choices and therefore may Gifler from courts by offers 
Table 2. Census to SOC occupational coverage, 1990 Census to 1980 SOC 
Occupation counts 
Type of relatonstyp 1990 census 1980 SOC 
Number Percert Number Percent 
Total, all occupations 500 1000 667 1000 
Matched occupations 495 Was 662 #0 
Dwect matches (one to one) 381 75.7 K -} $70 
Combined matches 114 227 281 420 
2 or more SOC occupations combined to a single census 87 173 285 BE 
2 Of More CeNSUS OCCUPEIONS COMDNed to a single SOC 27 54 16 24 
Nonmatches 5 16 7 10 
Note Counts of occupations Gepend upon sources. Ime periods. anc the analysts Choices and therefore may Gifler trom counts by offers 
Table 3. Census to SOC occupational coverage by groups, direct and combined matches 
Number of Matches Nonrneiches 
occupations 
SOC combined Census combined 
Occupational Owect 
census 
Census Soc Census soc Census soc 
Tota! all occupations 500 667 381 381 87 265 27 16 5 7 
Executive, adrrwrstratve. and managerna! 28 46 22 22 5 24 0 0 0 0 
Professiona! specialty 106 115 98 98 8 17 0 0 0 0 
Techmcians and related support 22 28 22 22 2 6 0 0 0 0 
Marketing and saies 23 47 17 17 6 x 0 0 0 0 
Adrunistratve Support. iNCluGiNg Cclenca! 55 66 SO SO 5 1€ 1) 0 0 0 
Service 45 48 cs) c's] 4 9 3 1 0 0 
Agriculture, forestry, fishing and related 19 28 14 14 4 14 0 0 0 0 
Precision production, craft and repair 101 114 65 65 12 wD 24 16 2 2 
Machwne operatives. assemnbiers. 
and inspectors 61 118 19 19 x] 91 0 0 2 3 
Transportation and materia! moving 24 27 22 22 1 3 0 0 1 2 
Handiers. equipment cleaners. helpers 
and laborers 16 31 13 13 3 18 0 0 0 0 


Note Counts of occupations Gepend upon sources. tne penods. and the analysts Chowes and therefore may differ trom counts by others 
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Table 4. Comparison of 1982 OES to 19880 SOC, occupation coverage 


Occupations 
Type of retehonst™p OES soc 
Number Percent Number Perce 
Total. al ocoupetons 768 1000 667 1000 
Maichec occupations 
Owect maiches (one to one) 296 35S 2s 446 
Comtnec matches 
2 of more OES occupsons Combined to a single SOC c~ 4 117 175 
2 o more SOC acc. petons combined to a smgie OFS 47 61 164 276 
2 o more SOC's and 2 of more census Combed l a Meh $1 66 x 54 
Nomwmnaiches 18 23 x 51 
Note Counts of OcOupehOns Gepend upon sources. Ime penods. anc he anslysts Chowes anc Merelore may difler trom courts by ofers 
Table 5. 1982 OES to 1980 SOC, occupation coverage by groups 
Number of Maicnes Groupec Nonmnaicnes 
OES commpred SOC combned 
nani 1992 | 1980 _— to SOC t0 OES oes | soc 
OES soc OES soc OES soc 
Tota! ai! occupations 768 667 2% 2% 36 117 47 164 $1 % 18 K ~) 
Executve a0mnstratve. anc 
managers! 4) 4 2 20 16 3 4 21 0 0 1 2 
Professional specaity 17 114 s7 $7 ws 16 1 31 6 9 2 1 
Tectrvoans and related support 41 28 6 6 23 7 2 5 0 0 0 0 
Marketing and sales 21 47 9 9 5 2 7 x 0 0 0 0 
AGrrurustratlve SUDPOrT. MCiUdiINg 
Clerica! 77 66 K ¢] D 43 Lh) “4 9 2 0 0 
Service aa 47 23 23 % 1 0 0 7 0 7 
Agncutture forestry. frstung 
and related 21 28 3 3 6 2 0 0 6 2 6 21 
Precision producthon. craft 
anc repav ‘Ba 114 67 67 100 32 3 12 14 7 0 i} 
Mactwne operatves assemblers 
and mspectors 1M 118 40 40 65 24 12 42 6 6 "1 8 
Transportation and matenal moving 46 27 17 17 23 5 2 4 4 1 0 0 
Handlers equpmnent Cleaners 
helpers. and laborers 20 31 14 14 0 0 2 4 & 3 0 0 


Note Counts of occupations Gepend upon sources. ne periods and the analysts Choces and theretore may Gifler from counts by offers 
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the overall classification system and then move from 
As a further clarification point on that, because the 
APDOT fek it was important that we not wait until 
1997 for implementation of this, particularly as it con- 
cers occupational classification, it recommends that the 


is what | really intend when we say we're going to 
cover all occupations. If we choose to do that, if we 
really seriously say we're going to cover all occupations, 
in my opinion we're absorbing resources in a symbolic 
exercise that’s taking away from resources that could 
be put to better use. That's easy for a professor to say 
perhaps and then go back to my safe ivory tower. They're 
not going to be easy choices. In any one of those 13,000 
occupations that's eliminated somebody is going to say, 
hey, | know that. 


KAY RAITHEL: Do you have an estimate of the num- 
ber? 
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So, | want to talk a little bit about DOT as the basis 
for SOC. Is it feasible and how will it be achieved? 
Feasible? Obviously, and it will be achieved in much 


- 
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tional information and assigns some code numbers to 


= 


What are those code numbers? They're certainly not 
DOT codes. The reason for that is that we usually cannot 
identify occupations at the most detailed level. Of course 
we can if we have all the time in the world, the patience, 
the money, the resources to question, to explore and 
find out about these occupations, and 
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Module 5. International Perspectives on 
Occupational Classification 
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workforce by level and type of occupation. Jointly devel- 
by the ABS and the then Department of Employ- 


The Australian Standard Classification of Occupations 
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standard for classifying occupational data, and was first 
used in the May 1986 Survey of Employment, Earnings 
and Hours, and the 1986 Census. The concepts of skill 
level and skill specialisation used in ASCO are the same 
as those adopted for the International Standard Classifica- 
tion of Occupations (ISCO-88). 

A key obpective in the development of ASCO was 
to provide a classification which would ensure the com- 
parability of statistics produced by all government depwt- 
wealth Employment Service (CES) and the then Depart. 
ment of Immigration, Local Government and Eihnic Af- 
fairs (DILGEA). Prior to the publication of ASCO, the 
ABS, CES, and DILGEA all used different occupation 
and the absence of a standard classification for nationally 
comparable occupation statistics were identified in a num- 
ber of government committees during the 1970's, includ- 
ing the Commitice on the Integration of Data Systems, 
April 1974, Review of Commonwealth Employment Serv- 
ice (Norgard Report) June 1977; and Working Group 
2 of the Study Group on Structural Adjustment (Crawford 
Report), March 1979. In particular, the Crawford Report 
made the following observation: 

“*The occupation classification used by the ABS falls 
well short of what is required to support reasonable stand- 
ards of labour market analysis. The classification is not 
skill oriented and in many cases occupations which re- 
quire little or no skill are lumped together with highly 
skilled occupations under one heterogeneous occupational 


Structure of ASCO 


The structure of ASCO has four levels: Major group, 
minor group, unit group, and occupation. A profile of 
the ASCO structure and listings of the titles of the major, 
minor, and unit groups are shown in appendix A. 

The major groups are the broadest level of the classi- 
fication, denoted by |-digit codes, distinguished from 
cach wher on the basis of skill level, and there are 
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Conceptual Basis of ASCO 


In ASCO, the concept of type of work is now inter- 
preted in .crms of the set of tasks that workers im any 
occupation are required to perform. The basic building 
block m ASCO is an occupation, defined as a set of 
jobs with smnilar sets of tasks. Occupations are then 
classified using two criteria: skill level and skill 
specialisation. In other words, the classification groups 
occupations imto successively broader groups on the basis 
of their similarity in terms of these criteria. 


Concept of skill level 
The skill level of an occupation is defined as a function 


of the range and complexity of the set of tasks involved. 
The greater the range and complexity of the set of tasks 
the greater the skill level. Hence, the more complex the 
tasks involved in any given occupation, the higher will 
be the skill level of the occupation. Further, an occupa- 
tion which requires the performance of a wide range 
of tasks has a higher skill level than an occupation which 
requires the performance of a subset of those same tasks. 

Operationally, skill level is defined as the amount of 
formal education, on-the-job training and previous experi- 
ence 2equired before an individual can perform that set 
of tasks satisfactorily. For example, the occupation of 
a mechanical engineer typically requires an individual 
to undertake 12 years of primary and secondary edu- 
cation, and a 4-year degree combined with significant 
practical experience before he or she is able to perform 
the set of tasks involved satisfactorily. Similarly, the oc- 
cupation of fitter and turner typically requires 10 years 
of primary and secondary education and a 4-year appren- 
ticeship. In ASCO, the occupation of an engineer is con- 
sidered to have a higher skill level than that of a fitter 
and turner. 

Skill level is therefore an atribute of occupations and 
not an attribute of particular individuals in the labour 
force. 

The three variables used in the measurement of skill 
level—formal education, on-the-job training, and previous 
experience—are defined as follows: 


¢ Formal education consists of three types: Primary, sec- 
ondary, and tertiary education. Primary and secondary 
education are measured in years of schooling. Tertiary 
education is divided into categories consistent with those 
recognized by the Australian Council of Awards in Ad- 
vanced Education (ACAAE) and the Technical and Fur- 
ther Education Advisory Council (TAFEAC). 

© On-the-job training is defined as training given to a 
worker after he or she has been employed in the job 
in question. It is usually not supervised by recognized 
educational institutions. 

© Previous experience for a given occupation is defined 
as the number of years of experience gained in other 
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occupations that contribute to an individual's ability to 
perform the tasks of the occupation im question. 


The determination of the skill level of each occupation 
in the classification inevitably involved some subjective 
judgement. This is particularly so with respect to the 
amount of on-the-job training and previous experience 
necessary for an individual to perform the tasks satisfac- 
torily. Im practice, current labour market requirements 
for entry into a given occupation were often used as 
an indicator. Where there was variation im the relevant 
data supplied from the various sources, only the most 
common routes of entry were used im the classification. 

Although the principal application of the skill level 
criterion is at the major group level of the classification, 
it is used at the occupation level to distinguish trainee 
occupations (for example, apprentices) from those occupa- 
tions which require the taining as 2 prerequisite. Skill 
level is also used at the occupation level to distingu sh 
supervisory occupations from the occupations supervi:ied. 


Concept of skill specialisation 

The skill specialisation of an occupation is a function 
of four variables: Field of knowledge required, tools and 
equipment used, materials worked on, and goods and 
services produced in relation to the tasks performed. 

The definitions of these variables are as follows: 


© Field of knowledge required is defined as the subject 
matter essential to the performance of the tasks. 

© Tools or equipment used is defined as the plant, ma- 
chinery or hand tools used in the performance of the 
tasks. 

© Materials worked on is defined as the materials ex- 
tracted, processed, refined, or fabricated as an essential 
part of the performance of the tasks. 

© Goods or services produced is defined as the goods 
“x services produced as a result of the performance of 
the tasks. 


It is therefore seen that the specific variables used 
to measure skill specialisation are similar to those tradi- 
tionally used in the development of occupation classifica- 
tions. The approach used in ASCO is essentially to ex- 
tract the skill level dimension first and then to classify 
occupations within skill levels on the basis of skill 
specialisation interpreted in an appropriate manner for 
each particular skill level. An examination of the ASCO 
structure will reveal the correlation between skill level 
and skill specialisation. 


Design Constraints 
Although the structure of ASCO was based on the 


conceptual model outlined above, its development was 
constrained by practical considerations such as the frame- 


work of Australian economic and social institutions; the 
relative significance of particular occupations im the Aus- 
on particular categories of occupations. The development 
was also constrained by the need for the structure to 
have sufficient intuitive appeal to provide the basis for 
its acceptance as a natal standard classification. 
Development of the structure of some major groups 
in the classification has been constrained to follow pre- 
existing and widely accepted classifications developed by 
the Australian institutional framework. An example is 
major group 4, tradespersons, in which the classification 
of tradespersons used by all State Apprenticeship Com- 
mittees was followed closely in ASCO. 

Another factor which influenced the final structure of 
the classification was the design objective of producing 
a structure which is statistically balanced. For example, 
since there are cight major groups in the classification, 
the average size of a major group is 12.5 percent of 
the labour force. A group which is smaller than 5 percent 
of the labour force is not considered as a ‘major’ group. 
In practice, the approximate size of the major groups 
ranges from 5.5 percent to 18 percent. A similar design 
constraint was imposed at all levels of the classification. 
In addition, a somewhat arbitrary limit of 300 was set 
as the minimum number of jobs in an occupation before 
it was given the status as such in ASCO. Groups of 
jobs smaller than this are given the stats of 
specialisations of occupations, for which no statistics are 
separately produced. 

The classification has also been modified to take ac- 
count of limitations imposed by data collection possibili- 
ties in statistical censuses and surveys. An extensive pro- 
gram of operational testing conducted by the ABS to 
ensure the statistical feasibility of categories defined at 
all levels of the structure had led to modifications of 
the draft classifications. In general, distinctions between 
categories which proved difficult to draw on the basis 
of available data were relegated to the lower levels of 
the classification, for example, apprentices and 
tradespersons, supervisors and supervisees, which would 
require a number of extra questions be asked for correct 
classification of the data. 

Lastly, the classification had to be developed in such 
a way that its major and minor groups have intuitive 
appeal and some minimum level of comparability with 
fications. A number of early prototype structures devel- 
oped on the basis of a more strict application of the 
ASCO criteria were rejected on this basis. 


international Comparability 


When it was first published m 1986, ASCO was sig- 
nificantly different from most other occupation classifica- 
tions used by national and international statistical agen- 
cies and labour departments. This was most evident in 
its classification of jobs performed by manual workers 
and in the creation of a new major group, 
sionals, covering some jobs performed by nonmanual 
workers. 

ISCO-88 published by the International Labour Office 
has been developed using a similar conceptual approach 
to that developed for ASCO and has four levels without 
the occupation level im ASCO. The 10 major groups 
in ISCO-88 closely resemble the cight ASCO major 
groups. The most sig ificant difference at major group 
level is that ISCO-8! has identified skilled agricultural 
and fishery workers as a separate major group, whereas 
ASCO includes most of these occupations as a minor 
group in its major group, managers and administrators. 
ISCO-88 also has a broader definition of the major 
used in the ASCO major group, para-professionals. Also 
ISCO-88 includes some of the more skilled occupations 
found in the two ASCO major groups, clerks, sales- 


ISCO-88 has a separate major group, Armed Forces. 
In ASCO, jobs held by members of the armed services 
are classified together with their civilian equivalents 
where these exist and to a number of specific unit groups 


of the principal applications of ASCO require 
for the coding of information about a particular 
the classification in an accurate, consistent and 
efficient manner. The adoption of classification criteria 
based on the skills required to perform the tasks neces- 
sitates quality and comprehensive data for accurate ASCO 
coding. As the result of an extensive program of feasibil- 
ity testing, it was found that data on occupation tasks 
as well as the occupation title were needed. 

Accordingly, the development of the classification was 
accompanied by the development of a structured coding 
system, described in the ASCO Manual Coding System: 
Unit Group Level (ABS Catalogue number 1225.0). This 
system enables occupation responses to be coded to the 


unit group level of the ciassifcation with a high degree 
of accuracy and consistency. It is designed to utilize, 
in a systematic way, the responses from up to four dis- 
kind of industry description, and employer's name. The 
use of these respunses is controlled by the assignment 
of different status levels to information from each item. 
Primary importance is given to the occupation titl but 
extensive use is made of main tasks performed in the 
job; restricted use can also be made of information given 
iN response to questions on kind of industry and employ- 
er’s name. 

Although it provides accurate and consistent coding, 
the manual coding system is complicated and results in 
a much slower coding operation than was typical with 
the various occupation classifications used previously. 
Hence, the manual implementation of the ASCO Coding 
System requires extensive coder training and is expensive. 


Computer Assisted Coding 


To reduce the costs of coding in large scale statistical 
collections while preserving the gains in data quality ob- 
tained by structured coding, a computer-assisted version 
of the system was developed. 

The computer assisted coding system combines the 
coder’s ability to interpret occupation title and task re- 
sponses with the fast searching and matching abilities 
of a microcomputer. The system was conceived as a 
stand-alone individual coder productivity tool running on 
IBM XT, AT, or PS/2 compatible microcomputers. It 
was initially designed to facilitate the coding of 6.5 mil- 
lion occupation responses to ASCO in the 1986 Census 
of Population and Housing, where it achieved signifi- 
cantly higher coding rates than would have been obtained 
using the manual system. 

Since then the system has been rewritten with enhanced 
functionality and efficiency for release as the ASCO Ex- 
pert Coding System: Unit Group Level (ABS Catalogue 
number 1224.0) and the ASCO Expert Coding System: 
Occupation Level (ABS Catalogue number 1226.0). 

The principal features of the system include: 


@ Minimisation of key entry of data; 

e Fast and efficient searching; 

e Carefully designed matching rules to determine the 
range and order of choices presented to the coder, 

e Ability to code a wider range of occupation responses 
as a result of the progressive relaxation of matching rules 
when necessary to obtain a code; 

e Faster coding rates achieved by the presentation of 
choices on the screen in such a way as to allow fast 
assimilation of information and fast reaction by the coder, 
e Improved data quality as a result of greater control 
over the implementation of coding rules; and 


e Faster resolution of quemes by the provision of on- 
lime access to the classification structure and all! the defi- 
sional ‘al in the classificati 


ASCO Expert is designed to assign the same codes 
as the Manual Coding System and uses the same coding 
index. In practice, however, results obtained using ASCO 
Expert tend to be more consistent and more accurate 
rate (the incidence of cases where the coder can.ot assign 
a code using the standard procedures) also tends to be 
lower. 


Need for a second edition of ASCO 

The first edition of ASCO was intended to serve for 
the 10 years 1986 to 1995. As it comes to the end 
of its intended life, ASCO is becoming out of date be- 
cause of the changes and developments in occupations 
brought about by widespread industry restructuring and 
changes to industrial awards. The introduction of com- 
petency-based approaches to training also renders the 
definitions of skill level im the occupations out of date. 
As for the development of the first edition of ASCO, 
a joint steering committee and a working group involving 
officers from the ABS and Department of Employment, 
Education and Training (DEET) were set up in mid-1992 
to review the first edition of ASCO. In view of the 
close economic relations with New Zealand (NZ) and 
the understanding reached between Australia and New 
Zealand regarding statistical harmonization, it has been 
agreed that the NZ Department of Statistics will also 
take part in the review. 

Term of reference for the Review are as follows: 


e Provide a framework for analysing Australia’s occupa- 
tional labour market over the 10 years from 1996 to 
2005; 

© Take account of major new developments across em- 
ployment, education, and training, particularly award re- 
structuring and competency-based approaches to career 
entry and progression (as distinct from approaches based 
on time served or qualifications gained); 

¢ Take account of change and development within par- 
ticular occupations, for example, because of technological 
changes and industry restructuring; 

¢ Produce quality statistics which can be compared with 
those from the ASCO First Edition and the International 
Standard Classification of Occupations (ISCO); and 

¢ Develop a classification maintenance program, so that 
less work should be involved in the movement towards 
a third edition for the Census of 2006. 


It is intended that the new edition of ASCO will be 
developed in time for use in the 1996 Census. To the 
extent that the ABS and DEET are still appreciating 
the implications for ASCO of the industrial, vocational 


is still im ms carly stage, the discussions that follow 
cipally from the conclusions of a consultancy report pre- 
pared by David Rumsey (1993) for DEET. 


are part of a package to free up the economy, including 
the reduction of trade tanff, deregulation of financial 
markets, and tax and microeconomic reforms. A principal 
objective of the workplace, vocational education, and 
training reforms is, through the adoption of imternational 
best practice, to improve the international competitiveness 
of Australia’s products and services. 

Since 1983, the restructuring of Australian industry 
has been significantly influenced by a series of “‘ac- 
cords’’ between the Commonwealth Government elected 
in that year and the Australian Council of Trade Unions. 
These Accords have been a key part of the Government's 
submissions of successive National Wage Cases to the 
Australian Industrial Relations Commission (AIRC). The 
overall thrust of the National Wage Cases has consistently 
been the need for workplace reform. 

Award restructuring has been a key element of cach 
all thrust has been to increase productivity and inter- 
have implications on ASCO include: 


e The establishment of new forms of work organisation 
and the development of a multi-skilled, adaptable 
workforce; 

© The simplification of awards by reducing the number 
of classifications and broadbanding jobs; 

© Suitable changes to job titles where appropriate; 

e The provision of classifications which encourage hori- 
zontal and vertical mobility within firms, allow for a 
broader range of functions and responsibilities, and 
minimise lines of demarcation; 

e The establishment of career paths which invoive suc- 
cessively higher levels of skill, responsibility and pay 
involving training incentives, wider career opportunities, 
and higher levels of flexibility and productivity; 

e The provision of definitions of award classifications 
which clearly establish the range of work required and 
the level of expertise to be achieved through training; 
e The provision of competency standards and appropriate 
certification and accreditation arrangements; and 

e The establishment of links between training, com- 
petence and wages which results in a career path to 
enable a worker under an award to have the opportunity 
to progress to the highest paid job classification. 


As an example to illustrate the impact of award restruc- 
turing im industries, the previous total of 340 highly 
specialised classifications in the metals and engineering 
industry is now replaced by some 14 broadbanded classi- 


and training currently being developed im Australia is 
a product of award structuring and the various workplace 
reforms initiated over the past 6 years. This system in- 
volves the delivery, assessment and certification of traim- 
ing needed to attain the necessary knowledge, skills and 
their application required for effective performance in 
the relevant industrial award classifications. The perform- 
ance requirements of workers for specific industrial award 


classifications are detailed m industry-defined national 
competency standards. 
Competency-Based Training (CBT) is defined as: 


“*Traiming concerned with the aftainment and demonstra- 
tion of specified skills. knowledge and their application 
to meet industry standards rather than with an individual's 
achievement relative to that of others im a group. In 
other words, it is ‘criterion referenced’ rather than ‘norm- 
referenced,’ * (National Training Board, 1992). 

of “prior learning’ or the competencies a trainee already 
has, regardless of where or how these competencies were 
acquired. This means that trainces do not have to repeat 


for ASCO will be to change the operational definition 
of skill level which will have to be defined in terms 
of , 


A new system of entry-level training for Australia, 
which is focused around a system of four qualifications— 
Australian Vocational Certificates (AVC’'s), Levels 1 to 
4—is being proposed by the Employment and Skills For- 
mation Council for 1995. The new system of entry level 
training is intended to replace the current systems of 
apprenticeships and traineeships and will be competency 
based. The new system, which has to be reflected in 
ASCO, is to provide the first rung on a set of career 
pathways in which workers will be able to develop their 
skills through a variety of training opportunities both 
on-the-job and off-the-job. 


Pathways between training and work 

The new system of vocational education and training 
intends to offer a broad range of “‘pathways’’ involving 
combinations of education, training and work experience 
that may lead to a qualification, another training pathway 
or a career step. The pathways include services offered 


ers—and will take account of the many and varied wavs 
people become competent for work. Therefore, in the 
next edition of ASCO, i 


cation, and training reforms for the structure and content 
of ASCO Second Edition appear to be as follows: 


© The realisation of most of the industry, education and 
rooms will extend over a long period, probably well 
are expected to be significant, the timing of the changes 
will be drawn out and will vary from industry to industry. 
ASCO will need to be able to accommodate the progres- 
sive implementition of the reform. To the extent that 
the structure of occupations is constantly changing, ASCO 
should be continuously updated and maintained. 

¢ The current emphasis in both industrial, vocational edu- 
implies the need for ASCO to be able to be used to 
Statistically monitor the flow and distribution of workers 
along the career paths within industries and/or functional 
areas. 

¢ The broadbanding of occupations within the award re- 
structuring process will reduce the number of separate 
e The current thrust towards enterprise bargaining will 
yield local variations in both tasks and titles which have 
to be accommodaied in ASCO. However, it is anticipated 
that the general thrust and spirit of the national awards 
and associated competency standards will be maintained 
in these occupations. 

¢ The combined effects of the broadbanding of occupa- 
close linkage between occupational titles and the associ- 
ated set of tasks may no longer be valid. In other words, 
occupational titles are becoming less and less a reliable 
indicator of how a job should be classified. In the future 
greater emphasis will need to be placed on “‘tasks’’ rather 
than “‘titles’’ in the interpretation and coding of jobs 
data against ASCO. 


Definitions of occupations in competency-based terms 


will in the future define their job role and functions. 
The next edition of ASCO will need to be able to accom- 
modate the progressive yet long term nature of these 


changes. 

Tracking of broadbanded and new occupations 
Broadbanding will result in new combinations of skills 

for new occupations and also creation of new occupa- 


Flexible structure 


Likely Changes to ASCO 


Clearly the next edition of ASCO has to address 2ll 
Be ee ee ee at cae i ae 


It will be essential to establish appropriate procedures 
to monitor developments in industry, vocational education 
and training with a view to continually updating ASCO. 


a network of contacts with the industry, employer, union 
and education bodies to ensure an ongoing program of 
monitoring is undertaken on an industry by industry basis, 
and particularly at the enterprise level. 


Use of competency as indicator of skill level 

The use of qualifications and duration of training and 
experience as an indicator of skill level will become 
less and less relevant in light of the current vocational, 


education and training reforms. As the future system of 
credentials will be more competency-based and include 
recognition of competence gained through work experi- 
more important as indicator of skill level m ASCO. This 
material. 


Increasing use of tasks rather than titles in coding 

Given the effects of broadbanding and changes at the 
enterprise level, titles will become an increasingly unreli- 
able indicator for classifying occupations, which has 
major implications for the coding of occupational re- 
sponses to ASCO. This will also call for the need to 
re-consider the design of the questions required to collect 
data on titles and tasks, in order to place more emphasis 
on the latter during data collection. 


Major group structures 

Consideration will be given to modifications to the 
major group structure of ASCO tw meet existing user 
problems including the need for career path analysis. 
As well, other complementary major group structures may 
be developed to cater for other types of use of ASCO, 
for example, vocational guidance and socio-economic sta- 
tus analysis. 
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Appendix A. Glossary of Terms 


The Accord 

The Accord im its various forms (Mark I—Mark VI) 
is the abbreviated term for the Prices and Incomes Accord 
between the Australian Government and the Australian 
Council of Trade Unions. This establishes a framework 
for economic management, particularly m relation to 
wage fixation and the process of award restructuring. 


The Australian Industrial Relations Commission (AIRC) 

The AIRC is the industrial tribunal established under 
the Industrial Relations Act 1988 in order “‘to provide 
a framework for the prevention and settlement of indus- 
trial disputes by conciliation and arbitration. . . ."" The 
AIRC came into operation on | March 1989 and replaced 
the former Australian Conciliation and Arbitration Com- 
mission. 


Award 

An award is the instrument by which an industrial 
a particular category of people are employed. Awards 
would normally cover such issues as classification, pay 
rates, working hours, penalty rates and overtime provi- 
sions and holiday leave. Awards are legally binding on 
the parties respondent to them. 


Award restructuring 

Award restructuring is the process whereby employers 
and relevant unions cooperate to undertake a fundamental 
review of an existing award(s). 

The restructuring process has as major priorities the 
revision of job classification structures, multi-skilling and 


National wage case 
to 
hearing or case conducted before a Full Bench of 


Relations Commission) in order to determine a national 


new provisions to facilitate certification of enterprise or 


and Unit Groups 


Education managers 
Commissioned officers (management) 

Other specialist managers 
Farmers ond farm managers 
Farmers am! farm managers 

Managing supervisors (sales and service) 

Shop managers . 
Restaurant and catering managing supervisors 
Accommodation and tavern managing supervisors 
Financis) iatitution branct 

Other managing supervisors (sales and service) 
Managing supervisors (other business) 
Managing supervisors (other business) 
Professionals 

Natural scientists 

Chemists 
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Education researchers and related professionals 


Other professionals 
Para-Professionals 
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Appendix C. Uses of ASCO 


Occupanonal health and safety 
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e ASCO is used by DIEA for classifying usual occupe- 
Gon of ansli io ate 

e ASCO is used by private sector migration consultants 
= icant 

© As the standard classification system for occupations 
in the Australian labour market, ASCO is used cxten- 
sively by CSBs and ITABs and associated organisations 
to identify occupations to be covered by different industry 
standards bodies. 


Technical and further education (TAFE) 

* ASCO is used to code expected occupational outcome 
for TAFE courses by State authorities reporting to Na- 
tional Centre for Vocational Education Research Lid. 

¢ ASCO unit group code is specified as Occupation Type 
Identifier in draft data model for the National Manage- 


Social research 

¢ ASCO is used to code responses to occupational ques- 
tions im surveys undertaken by the Australian National 
University, Australian Council for Educational Research, 
Australian Institute of Family Studies and National Heart 
Foundation. 

¢ ASCO is used to code occupations in epidemiclogical 
studies at Queensland Institute of Medical Research (twin 
study), Dept of Public Health University of WA, Medical 
Faculty University of Newcastle (MONICA project). 

© As specified by clients ASCO is used to code occupa- 
tions im surveys undertaken by commercial research 
Organisavons. 


Some issues Related to 
Occupational Classifications 


Olivier B: rand 


Centre D’Baudes et de Recherches sur ie 
Gualification, France 


This paper focusses on two issues: the principles of 
an occupational classificaton structure and the applicabil- 
ty of International Standard Classificanon of Occupatons 


by statistical offices. The main concern here is for a 
i and demographic approach. and for an instrument 


ments may vary greatly, according to time and 
location, in relation to the supply of educated peo- 
ple. Therefore, the criterion may be valid within 
a specific context, but comparisons between coun- 
tines and over time may be questionable. 


Another interpretation of the notion of level of com- 
petence might be the reference to the status, for instance, 
as classified in a collective agreemeni. This may be more 
meaningful within a given country, but problems are like- 
ly to occur for comparisons between countries with dif- 
ferent istitutional and social contexts (for imstance the 
word “*manager’’ may have different meanings in various 
countnes and does not quite correspond to a “‘cadre”’ 
in the French system). 

in practical terms, these difficulties are likely to occur 
with regard to managerial occupat, ‘ns and public service 
occupations. There may be a temptation to classify as 
corporate managers and general managers people working 
in very small firms. The additional information required 
in public service as well as in the private sector is not 
always available. 


2) Whereas the first type of difficulty is rather com- 
mon with classification systems and difficult to 
avoid, the second type, as we see it, is rather 
specific to ISCO. It derives from the distinction 
between major groups 7 and 8. It is not very 
clear whether the distinction refers to the work 
process (distinction betwecn traditional crafts and 
industrial production), the utilizaiiun of machines, 
or the level of competence. 


The third difficulty, not suggested by the introductory 
comments, 1s that most occupations in both groups belong 
to level 2. The use of machines does not seem to be 
a factor wm differentiating between occupations such as 
machine-tool setters and setter-operators (7223) and ma- 
chine-tool operators (8211). In this example, the work 
process criterion is not applicable either, in moder pro- 
duction, a vanety of workers of this type can be found 
together in the same workshop and are very difficult 
to differentiate 

Another problem area concerns the printing occupa- 
trons, which are scattered between the major groups, 
while workers im these occupations are often grouped 
together wah little differentiation within small firms. 

Some of these problems may be illustrated by examples 
from France and two North African countnes. 


The French exampie 

Te French example is interesting in view of its rich 
capenence of a variety of classification systems, which 
required a considerable amount of investment. This expe- 
rence has to be seen in a histoncal perspective. 

After World War Il, collective agreements in the var- 
jous undustnes included a classification of some 30,000 
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jobs in terms of skills and of wages. This was the basis 
for the construction of the first classification of occupa- 
tions used for the 1954 and 1975 censuses, with a de- 
creasing number of items (1,130 and 284 for coding, 
670 and 188 for publication). A revised version was 
published in 1967, to serve as a basis for more specific 
employment surveys. 

In the meantime, the planning process required the 
use of more aggregated classifications. A different system 
had also been conceived in 1954 in order to identify 
broad and homogeneous social groups (calegories socio- 
professionnelles, or CSP), taking into account new criteria 
such as skill an i educational Jevel. 

In the 1970's, it was realized that the system was 
exceedingly complex, and that, at the same time, there 
was a shortage of adequate qualitative information on 
job content. This is why three different institutions in 
charge of youth orientation, placement, and studies on 
the education-training-employment relationship (CEREQ) 
undertook, at almost the same time, thorough field inves- 
tigations (with an obvious lack of coordination). One 
of the objectives assigned to the third undertaking (the 
‘““Répertoire des emplois’’) was definitely to serve as 
a more concrete and systematic basis for an entirely new 
classification. 

This was the responsibility of the Statistical Inccitute 
(INSEE) through a long process, involving lengthy dis- 
cassions with experts from the other institutions and then 
with social partners. The new classification was a com- 
bination of systematic principles and of a more pragmatic 
approach at the final adjustmeit stage. The principles 
are the following: 


© To adopt a single system which should be substituted 
for the previous ones; 

© To fully integrate the classification of social groups 
within the new system, referred to as the ‘*Classification 
des professions et catégories socioprofessionnellies’’ (Oc- 
cupational and socio-occupational groups). The idea is 
to emphasize the social image of occupations. It is indeed 
the criterion for the construction of the major groups, 
such as independent workers, civil servants, managers, 
and so on; 

© To structure the classification around two types of addi- 
tional criteria: one concerning the position within the 
firm (particularly taking function into account) and job 
content; the other is related to the skill and educational 
qualifications required to fill a job. 


This classification, used for the first time in 1982, 
includes 489 items, with different levels of aggregation. 
Since then, it has been used for all kinds of occupational 
surveys and analyses. 

In the late 1980's, however, the employment agency 
(‘Agence nationale pour |'emploi’’, or ANPE) undertook 
the revision of its dictionary of occupations (Répertoire 
operationne! des métiers et emplois, or ROME) with a 


completely new approach. The earlier version, recorded 
job vacancies, inckhded more than 1,000 definitions of 
occupations, defined in a traditional way with reference 
to usual designations and classified basically in terms 
of industry. The new version was conceived (with the 
assistance of a CEREQ expert and using the experience 
nation) as a tool to record vacancies, and also to provide 
information on occupations for placement ind to help 


pod 
occupational description is completed with a set of addi- 
tional codes. These may refer to the type of equipment 
used, the product, the firm, the individual status (inde- 
pendent or wage earner), working conditions, and so on. 
Each co. is specific to a particular occupation. By com- 
bining the different codes, thousands of combinations are 
possible, which should allow for precise identification. 

When the system ~as mitially conceived, it was antic- 
pated that it shoul be possible to translate data between 
this new ROME and the statistical classification. It now 
seems to be difficult, in view of the basically different 
concepts. For instance, clencal personnel employed by 
government and by private firms belong to different 
major groups in the statistical classification, while they 
are distinct only with a specific code in the ROME s: 
tem. So are masons or electricians, for instance, whet? 1 
they are independent workers or wage-carners. 

The same difficulties arise with regard to the relation- 
ship with ISCO and with the European system which 
is being developed on the basis of ISCO. In addition, 
problems are now arising with regard to the connection 
between ROME and the future European system to be 
used for international placement. These are discussed in 
another paper. 
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issues of occupational classification in Aigeria 
and Morocco 

A few additional comments may be made with ref- 
erence to the experience of the present situation in Alge- 
ria and Morocco. Both countries are initiating a process 
of review of their occupational classifications. Both have 
been using an aggregated version of ISCO for statistical 
tions. In Morocco, the effort was aimed more specifically 
at educational purposes (analysis of skills and training 
requirements). In Algeria, a very detailed classification 
had been developed for the determination of wages in 

Both countries are faced today with the same type 
of issues: “ -; they use a single system, or different 
independent systems, or inter-related classifications? Will 
they simply adopt ISCO, or adapt it to their own context, 
or use a new Arab classification, which is itself related 
to ISCO? Will it be the core of the system? To what 
in a different context (shift from a system conceived 
for public enterprises to a more diversified private sys- 
tem)? 

Answering these questions requires, of course, a clear 
understanding of their methodological aspects. There may 
be some expectations tha’ a single and uniform classifica- 
tion would provide a common language, or even more, 
a tool to solve the planning issues. As suggested above, 
such expectations might be disappointed. There are also 
fundamentai issues which are of a more political nature: 
choice of the planning or management approach co” the 
the institutions concerned. In most countries, statistical 
offices have a dominant role and they would prefer to 
use the ISCO classification, possibly with minor adjust- 
ments. From the technical point of view, it is also clear 
that building an occcupational classification system is 
a time-consuming and costly effort which requires spe- 
cific and scarce skills. Most countries cannot afford it 
and the question should always arise whether it is worth 
the effort. 


The specialist job experience is in table | divided 
into the usual duration to get thoroughly acquainted with 
the job (duration of practice to do the job adequately) 
and the duration in which new skills are learned on 
the job. The usual duration to get thoroughly acquainted 
“primary education’’ is the most adequate training pro- 
gram, this is less than | month. Jobs for which the 
first stage of secondary education is the most adequate, 
this is 1-6 months. For jobs for which the second stage 
of secondary education is the most adequate, this is 6-12 
months. For jobs for which higher education is the most 
adequate, usually 12-24 months of experience is nec- 
essary to get thoroughly acquainted with the job. 

The additional specialist job experience is that experi- 
vce that is needed above the usual duration to get thor- 
oughly acgainted with the job. In this column, the mini- 
mum additional experience is given t obtain a higher 
ist job experience is mostly shorter than the duration 
of the formal training program, as the curriculum of 
ist vocational training. The only exception is the second 
stage of higher education, which contains mainly voca- 

In the last column, the total spxciatist job experience 
is shown (maximum of the duration :» get thoroughly 
tional specialist job experience) that is necessary to obtain 
a higher occupational level for the given level of the 


are operationalised according to the educational sectors 
in the Netherlands. We have made use of the sectors 
employed in *he NSCE. As the NSCE was not developed 
for labour market research, it was necessary to aggregate 
the categories of the NSCE in a different way. The results 
are shown in table 2. For this new aggregation, we adopt- 
ed the following criteria: 
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abie. This seems not the case. Therefore, at first, we 
according to the field of experience that is needed to 
do the job properly. Because only one category m the 


Table 2. The major and minor skill specialisations 
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teaches Yarwig progravynes wih specelsation m home eco 
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techincal programmes regardiess specialisation 

programmes in archecture and for the budding trades 
prograrnr ws in Crvil engineering and geodesy 
Programmes in metal-working 
programmes im mechanical engineering 
electrotectw cal programmes computer scence. industria! au- 
tornation 
siectrutechwcal programmes not elsewhere Classified 
programmes for the printing trade 
programmes im chemical engineering 

techrwca!l prograrwnes not elsewhere classified (physical eng 
neering, appked mathemetics. texte and leather trades) 
programmes im law enforcement and security with technceal 
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Economics, clerical end commercisi 

ecromc, cecal commerce! poget™es ‘egerdiess 
specelsaion” 

programmes m genera! econormcs. DuSINeSS ECONOrTNCS 
programmes m management scence 

prograrenes in electronic Calaprocessing and cence! atone 
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Ciencal programmes nol elsewhere Ciass*ed 


DuDIC BOrrurusiration with agricultural speciaisanon 

public ~sdmineraion wih tecwricel naturel scenes 
specialisation 

Public adrrunistration with medical, pararnedica! specia@isaton 
public adte~stration with economic, clerical, commercal 
specialisanon 

Public adrmunistration with specialisation m socio-cultural feids 
Public admurustration with specaisaton in home economcs 
end semwice trades 

programmes © law enforcement and security with 
specialisation in law enforcement anc security 


Language and culture 

programmes in humarntes 

orary and Gocumentation programmes 

fine arts programmes 

language and culture programmes regardiess specialisation 


Social beheviour and society 

programmes © Social Defeviou and society ‘egardiess 
specialisation 

programmes in theology 

programmes in social work, socialization, school and voca- 
tonal guidance 
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Table 2. The major and minor skill specialisations—Contnued 
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In some occupational fields we are confronted with 
labour market segments for which broad skills are re- 
quired. For these occupational fields more than one train- 
ing program gives entrance into the jobs and none of 
these training programmes can be described as the most 
adequate. Therefore, we added a minor specialisation cat- 
egory ‘“‘regardiess specialisation’ for all major 
specialisations. Exceptions to this rule are the major 
category “‘only general education required’’ fulfills the 
and natural sciences’’ is not subdivided up into minor 


cording to the main tasks. The main tasks are associated 
skills that usually are not learned at school but are more 
or less personal characteristics. The list of 128 task clus- 
ters is shown in table 3. Our point of departure was 
a list of 114 task clusters of the Netherlands Central 
Employment Board, which is used to match the character- 
istics of vacancies and the work performed in the latest 
jobs of the unemployed. This list was adjusted in order 


specialisations, a separate category “regardless 1, make it suitable to apply to the classification. 
specialisation”’ is not necessary. 
Table 3. The 128 task clusters 
Code task cluster 028 Clerical work with 'aguisic aspects 
001 Managing Supervisor's and Gecision-making general policy a rp tt 
oo2 Supervising workers and Cecision-making general policy ‘ 
003 SUPETVISING workers WithoUl BecisiOn-makung general DOlicy G31 Sunilery Clerical Gvsties 
004 Gecision-making general policy without supervising 032 recieve Chents (reception work) 
005 preparing concepts for general policy 033 trade (retail excluded) 
006 plannwng/coordinating work 034 Duy 
oo7 preparing estates of costs 035 sell agent work 
008 overseeing implementation of leg:siation 0% sell. shop work 
009 @Ov'SiNg On legal taxation suLyects 037 receive payments in shops and sirnilar establishments 
010 aOvising On organisational subjects oss store issue 
011 @Ovising ON Marketing. economic subjects 039 load, unioad goods 
012 aOvising On technical. technological subjects 040 Oelrver 
on @Ovising On social, socreta! Subjects 041 transpor, carry 
015 conduct research without strong numerncal aspects a fy an aeroplane ne 
016 conduct researc with strong aumencal esnects (technician 

wo ene) a 
017 conduct chemical and physical tests and analyses (technician = p-ranut ony —~— 

work) heavy-ruck, 
018 check inspect. examune. verity. test. sort 047 Grive @ bus, coach 
019 write. edit. ransiate on Orive @ passenger car. delivery van 
020 Besign, advising on informanon technology Querd, safeguard. patro! 
021 maintain process Computer software and operating systems oe Gomestic cleaning (office Cleaning included) 
022 Oesign indusinel cleaning 
023 prepare technical drawings. calculate, take measurements 052 melt, mould, cast 
024 personne! work 083 metal-fitting (one specific tool) 
025 secretarial work 054 metal-fitting (more than one specific too!) 
026 Clerical work with numencal aspects 055 making (machine) tools, precision metal-fitting 
027 Clencal work overseeing rules. regulations 056 plastic modelling 


057 sree! metal work Se esse 
058 welding. fisme cutting. soidenng oss Pack Dy hand 
ass imgulale ose Cemnoksh 
060 msital pipes (mstaliaton lecrruque) 087 OsasseTiie 
061 erect Constructions oss mantacise. reper (cram) 
062 ft, erect, mstall mactunery oss teach 
**. erect, nstall repaw mecharucal equipment 100 instruct (physical) 
064 mamian. repar (motor-verecies 101 nee! numens 
065 ft, mamtain song current 102 Qive lecirucai Tecical assistance 
a ee 103 Qrve mecca! assistance (tecTwuca! exciuded) 
mamta elextromcs 104 stenkze 
068 lay DICKS, pomting walls. set ties 105 physiotherapy 
SBS pase 106 Qude NuTséns wi persona! anc social proniemns 
070 concrete. remtorce Concreié work 107 rowing nursing care 
operate woodworking mactune lane persona! appeerance 
a not 
or gam og ._ ——— 
077 maman work carpentry. lay Dicks. fx giass po ee 
078 Maintain work elekinc installations pairaaaes 
o73 mamtan work gas. water, heating mstailahons 195 Gudenng won 
080 make 10ads. digging work 116 erabie tarmung work 
081 preparation of printing material text W07 Came-trescng wok 
062 preparation of printing matenel mages 116 toreeby wot 
083 print 119 fishery work 
084 Dinding books 120 “—aake for enages and sound. transrrting broad- 
08s manutactunng of ready-to-wear Clotwng, tailoring Casts. 
ee preparing tur. manutactuning leather products 121 act Gvect 
087 Clean Cut dress slaughter meat and fish 122 announce. present (broadcasting) programrnes 
088 prepare food (no fasi food) 123 presen! personal appearance 
oes prepere food (fast food) 124 dance 
oso serve food and beverage 125 sing 
031 operate production machines = play Musical mstrument conduct compose 
os2 setting up production mactwnes 1 make visual arts 
033 monitor Production processes 128 Go competitive sport 
Tabie 4. The eleven specific skilis according to | of the 11 specific skills, this task cluster 
was divided into 2 or more task clusters. These specific 
= —_ ° val skills are not used for classification purposes, but are 
2. Technical skilis Activities involving the operation of machines given as descriptive information. We did not score these 
Os UES skills directly for each occupation. We decided for each 
of : , . : 
—E—_——= “ou” —— ae main task if one or more of Use specific skills are re- 
4 Organizational skills OE eee quired to do that task sufficiently. Because each occupa- 
med qe fee tion is characterized by these tasks, it is possible to 
5. Verbal skills Aciwities in which it is important to express derive the specific skills from the main tasks. This opens 
thoughts and feeings in written or spoken up some more avenues for other descriptive information 
. a sates te aber tei o be ang. SUCh as health risk factors. 
dedi tdlented ond t Ome iantien © ene Second, we checked whether the task clusters would 
thetics lead to balanced cell frequencies. If a task cluster de- 
7 Serviceability ————2 °° scribed the tasks of a very large occupational field, we 
8 Persuasiveness Actwites i whch i © important to infivence divided the task cluster ini. two or more new ones. 
other people 
9 Craftsmanship Activities in which products or perts of products 
manutactured hand with simple 
~al 7 © The Analyses of Job Descriptions 
10 Spatial discernment | Activities in which it is imponant to visusize ; ; ; ee 
spatial ralations. to judge distances and With the formulation and operationalisation of the cri- 
mependangarete, teria, we have described the potential categories of the 
11. Attlentiveness Activites in which it is imponant to pay attention , . 
t eatavart datate of he wank new classification. But we do not know whether all of 


First, we distinguished 11 specific skills (table 4). If 
one of the 114 original task clusters was heterogeneous 


the categories are filled with occupations that actually 
occur and which occupations are in these potontial cat- 
egories. In order to answer these questions, job descrip- 


not collected on the CBS itself. Instead, we carried out 
secondary analyses on existing sources of occupational 
information. In the Netherlands, there is no system of 
jo descriptions which covers information on all jobs 
in society. In order to cover as much information on 
occupations as possible, information was collected from 
several occupational data systems, describing parts of the 
occupational field. For instance, we used data from the 
drawn up for the evaluation of government jobs, a num- 
ber of sector oriented publications (for imstance on auto- 
mation jobs, jobs in education, jobs m public health), 
and job descriptions from various collective labour agree- 
ments. All of these job descriptions contain information 
on the criteria of the classification. 

according to the criteria of the classification (level, major 
and minor specialisation, and maim tasks), and on the 
other hand, they were classified according to the usual 
coded for all of the job descriptions. When we started 
this work, it became clear that it was not an casy task. 
To guarantee the coding quality, we decided to code 
the criteria of a job by two persons independently, and 
confront the values of the two coders. In the case of 
dissenting opinions between the coders, a decision was 


(CBS, 1984), the field of occupations examined which 
areas had mot yet been covered. We verified that approxi- 
mately 60 percent of all different jobs in the Netherlands 
were covered. For the rest of the 40 percent of jobs, 
we added job descriptions of our own. Of course, in 
the determination of the criteria values, we made use 
of the job descriptions we already analyzed, by 
equivalent jobs. Therefore, we added almost 
descriptions, which were not in one of the 


descriptions from existing sources. 


that the main tasks and the associated specific skills 
are less important for the substitutability of labour than 
level or specialisation. This results in 1,211 occupations. 
The occupational code contains five digits. The first 
one for the occupational levels; the first two for the 
combinations of skill level and major skill specialisation; 
the first three for the combinations of skill level, and 
major and minor skill specialisation; and the complete 
code for the occupations (combinations of skill level, 
major and minor skill specialisation, and main tasks). 
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The occupational code is designed to show the criteria 
easy-to-use. The occupational levels are coded into five 
Categories: 


100 elementary occupations; 

200 low level occupations; 

400 middie level occupations; 

600 high level occupations; 

800 academic occupations. 

The first three diguts of the occupational codes are 
formed by adding de code for minor specialisations to 
the code for the level. The last two digits are a sequence 
number for the differentiation according to the main tasks. 


The Formation of Occupational Groups, 
Classes, and Levels 


As the NSCO"92 was developed for statistical pur- 
poses, it was necessary to formulate some statistical limit- 
not contain very small categories, because it would not 
be possible to publish reliable results. One of the prob- 
lems of the old occupational classification was that many 
cell numbers were insufficient to give reliable results 
in the Netherlands’ Labour Force Surveys. On the other 
hand, the NSCO"92 should not contain very large cat- 
egornes, because the results would not be well-balanced. 
Therefore, in the operationalisation of the criteria large 
occupational fields were differentiated more than smaller 
occupational fields. Moreover, in the formation of occu- 
pational groups, classes, and levels, small categories are 
grouped together with other categories with almost similar 
criteria-values. 


Table 5. The occupetional levels, classes and groups in the 


NSCO’S2 
Criteria Class ication 
1. 5 shill levers (table 1) 5 occupational levels 
2 13 mayor skill speciw@iisations (table 2) 43 occupational 
Classes 
3 87 minor skill specialisatons (table 2) 121 occupational 
groups 
4 128 main tasks (wit) a maximum of twee 
tasks for each Occupation) (table 3) 1211 occupations 


Initially, occupational groups are formed by occupa- 
tions who are similar according to skill level and 
specialisation. To solve the problems of reliability for 
the new classification, we required a lower bound for 
the occupational groups of 5,000 job incumbants in the 
> g-wmerdacagy leg sper etalon 
pational groups, that had comparable criteria valves. The 
criterium =. joining occupational groups was the substi- 
tutability of labour. If labour in two occupational groups 


Table € The occupations! classes in the NSCO'S2: skill level and major skill specisiisation 
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“© commnations of skill level and mayor skill specaksahon taken together wiih offers. as 8 consequence of insuficient cel numbers 


that were taken together was well subsututable, the result- 
ing Classification would be a good instrument for describ- 
ing supply, demand and substitutability on the labour 
scstan, th Genelia, we tthe eoumniilane tite cocaine 
groups together with equal levels unless the substitut- 
ability of labour between leveis is evidently larger than 
between specialisations Of course, only those 
specialisations were taken together, which can be assumed 
to be well substitutable. 
The occupational levels, classes, and groups at ~ ven 
in table 5. We start with five occupational levels. The 
occupational levels are differentiated into 43 occupational 
classes with the use of the 13 major specialisations. The 
43 occupational classes are again ¢s.ailed with the use 
of the minor specialisations into 121 occupational groups. 
The occupational groups are successively differentiated 
according to differences in tasks into 1,211 occupations. 
In table 6, the resulting occupational classes are shown. 


In the first column, the major specialisations are given. 
The occupational classes are formed by combination of 


the major specialisation and the level of the required 
skills. Not all of the categories are used in our classifica- 
tion: some combinations of level and major specialisation 
do not contain any occupations. 

The resulting occupational classes, occupational groups 
and occupations are denoted by a title. The titles of 
the occupational classes and groups are based on the 
criteria used to construct the classification. So, the title 
of occupational class “ST” is “middle level occupations 
in home economics and service trades." The titles of 
the occupations are a summary of frequently used titles 
of jobs in that occupation. 


Differences with the ISCO’88 


We oose skill level and skill specialisation as the 
main criteria for our new classification. Because these 
criteria are the same as the criteria used in ISCO'88. 
it would have made sense to translate ISCO'88 into 
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Dutch. In this section, we will give the arguments why 
we decided to develop a national classification instead 
of a translation of ISCO’88. 

ISCO’88 classifies jobs according to the required skills. 
skill specialisation. Skill level was defined as *‘a function 
of the complexity of the range of the tasks and duties 
involved."" The first difference in the operationalisation 
in skill level is that ISCO’88 contains four skill levels. 
while the Netherlands’ Standard Classification of Occupa- 
tions contains five skill levels. In table 7 this difference 
is shown. In our classification the second skill level of 
ISCO’88 has been divided in the first and second stage 
of secondary education. In the Netherlands this difference 
is extremely important. It is the difference between skilled 
than half of the labour population has an occupation 
in these levels, so we need criteria to dive:sify them 
into more detailed categories. Therefore, for the Nether- 
lands, it is important to distinguish at least five skill 
levels to make a vaiid description of supply, demand, 
and substitutability on the labour market. Moreover, the 
difference between the second and third skill level in 
NSCO’92 is important for research on social stratification, 
as this diffence is important for social status. 


Table 7. The skill levels of ISCO'88 and NSCO'S2 


ISCO'88 NSC O92 
1 primary education 1 primary education 
2 fst and second 6's, 9 2 fist stage of secondary 
secondary edu. af education 
3 fst stage of ngher education 3 second stage of secondary 
e@Gucation 
4 second stage of higher education | 4 frst stage of tugher education 
5 second siage of higher 
education 


The second difference is, that in ISCO'88 the concept 
of skill level was not applied in the case of major groups 
“Armed forces." The reason for this was that the skills 
for executing tasks and duties of occupations belonging 
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substantially from ISCO’88, but which fully reflects the 
structure of the labour market in the Netherlands. 


Coding Survey Information on 
Occupations 


After the completion of the classification, it is nec- 
essary to apply it to survey material. As the NSCO'92 
differs substantially from our old national classification 
and ISCO’88, it can not be converted directly into classi- 
fications. As we want to make time-series on the old 
national classification, and give results on ISCO'88, it 
is necessary to code three classifications. Because double 
or triple coding is inefficient, we designed a computer- 
assisted coding system of co~cupations which makes it 
possible to code NSCO’92, the old national classification 
and ISCO’88 at the same time. How do we manage 
to do this? 

In household surveys, respondents are asked the follow- 
ing six questions with respect to their occupation: 


© The title of their job; 


© A description of the main tasks within the job; 

e Whether thei position is an executive onc, how many 
subordinates they have and a description of the executive 
tasks; and 

© A description of the economic activity of the company 
or firm for which they work. 


Almost all surveys of the Netherlands’ Central Bureau 
of Statistics use laptop computers. The interviewers send 
the outcomes to the Bureau, and this information is 
brought into our computer system. 

The computer-assisted coding system is designed to 
function almost independently of the actual occupational 
classification. We have separate operations for coding 
jobs in one of the classification cater: tes. In practice, 
provisional codes are not the same as the classification 
in the classification (approximately 2,100 provisional 
codes and 1,211 and 390 codes in NSCO'92 and 
ISCO’88, respectively). These provisional codes are used 
to reduce the information on occupations into categornes 
fore, the coders do not need to have expert knowledge 
on the classifications. At a later stage these provisional 
codes are converted into definite occupational codes on 
the basis of the occupational classification. Because the 
provisional codes are made to reduce the survey material 


to cach of these major groups vary across countries. 
In the case of the Netheriands, & was to imk 
skill levels to the jobs m these major groups. 

The turd difference is that skill level two m ISCO 
comtaims four major groups. This means that the first 
dig of the occupational code does not ummediately make 
clear what the skill level of the major groups ss. In 
to come to the make groups. In the NSCO'92, we do 
mot mux any of the criteria, bul reserve onc for 
the skill level, one for the mapz skill specialisation, onc 
for the minor skill specialisation, and two for the main 
tasks. 

The second dimension of skills m ISCO'SS is skill 
specialisation, defined as “the ficld of knowledge re- 
quired, the twols and machinery used, the maicrials 
worked on or with, as well as the kind of goods and 
services produced.” This has not been operationalised 


and the main tasks as we used these terms. Because 


These considerations led to the conclusion that transiat- 
ing the ISCO'88 into Dutch would not result in an ade- 
quate description of supply, demand, and substitutability 
of the labour market in the Netherlands. Therefore, we 
decided to make a classification of our own, which differs 
substantially from ISCO'88, but which fully reflects the 
structure of the labour market in the Netherlands. 


Coding Survey information on 
Occupations 


After the completion of the class./ication, it is nec- 
essary to apply it to survey material. As the NSCO'92 
differs substantia!!, fom our old national classification 
and [SCO'88, i: can not be converted directly into classi- 
ft_ations. As we want to make time-series on the old 
national classification, and give results on ISCO’88, it 
is necessary t) code three classifications. Becr’se double 
or triple coding is inefficient, we designed a computer. 
assisted coding system of occupations which makes it 
pe.sibl: to code NSCO"92, the old nationa! classification 
and IS©O'88 at the same time. How do we manage 
to do this? 

In household surveys, respondents are asked the follow- 
ing six questions with respect to their occupation: 


© The title of their job; 


© A descmpuon of the main tasks within the job. 

© Whether them position is an executive onc, how many 
subordimates ®cv have and a description of the cxecutiv: 
casks, and 

© A descnphon of the cconomic activity of the company 
or firm for ach they work. 


Almost a! surveys of the Netherlands’ Central Bureau 
of Stamsucs use lamoo computers. The mierviewers send 
the outcomes t© the Bureau, and tus mformation is 
brought mio our computer system. 

The computer-assisted coding system is designed to 


provisional codes are not the same as the classification 
mm the classification (approximately 2,100 provisional 
codes and 1.21] and 390 codes m NSCO'92) and 


fore, the coders do not need to have capert knowledge 
on the classifications. At a later stage these provisional 
codes are converted into definite occupational codes on 
the basis of the occupational classification. Because the 
provisional codes are made to reduce the survey material 


classifications, for example, the NSCO"92, the ISCO'S8, 
or any other occupational classification. The only thing 
we need to do is to create a decision table for those 


market with similar instruments: the required job skills 
indicated by the most adequate training program (\c- 
mand) and the acquired skills indicated by the acquired 

the labour supply. Substitutability of labour 


ie: 


mdacated by de requmed skills can be applied w explam 
according w skill level and specialisation is also useful 
for research im the field of social stratification. 


*Bat FM. Bakker is working a@ the Netherlands” 
Central Bureau © Suatisucs, at the Depasument for Social 
Accounts. The 1992 Netherlands Standard Classificanon 
of Occupanons was developed m collaboranon wah 
PAH. Andela, 1K. Jonker, JA. Oud and LG. 
Zwarenstem. Address all correspondence to CBS, Depart- 
ment of Social Accounts, BF.M. Bakker, P.O. Box 959, 
2270 AZ Voorburg, The Netherlands. 
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The importance of o*<upational classification 

The type of occupation performed is one of the major 
attributes indicating the position of people, both in the 
labour process and in the social structure. Whereas the 
roie of occupation in the social distribution of labour 
has never been doubted in any social-economic system, 
its importance in the formaiion of a social structure and 
influence on inequality and social barriers have not al- 
ways received proper focus. There is ni: doubt, however, 
that since the 1940's, when the United States had begun 
systematic studies on social structure, occupational 
differentation has formed the basic aspect of such analy- 
sis.! 

This analytical approach to social structure research 
in Poland received acknowledgement as late as in the 
1970's, because until then the majority of Polish sociolo- 
gists believed in the leading role of class-stratification 
formula for explaining the substance of social divisions. 
However, irrespective of the theoretical concept governing 
the social structure research, the changes occurring in 
reality, like the growing division of labour, development 
of specialization and complexity of labour, expanding 
variety of activities (jobs) and professional functions, and 
improvement in organizational methods, this increased 
professional mobility forced us to follow and study the 
changes in the occupational structure of Polish population. 
The more so that occupational position started to impli- 
cate basic differences in income, social status, style, and 
quality of life, that is, in placing concrete occupational 
groups in the social hierarchy. 

Thus, the occupational structure of the population is 
important for at least two reasons: 


e Mechanisms ruling the labour market, the major factors 
here being demaid and supply of professions, changes 
in occupational structure in the contexi of occurring eco- 
nomic and technological transformations, and develop- 
ments in the educational system and professional training, 
e identification of basic social divisions in an industrial 
society, which exert a strong influence on the rate of 
and trends in economic development (mutual pre- 
conditioning of economic processes and occupational dif- 
ferentiation).? 
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The importance of occupational divisions in Poland, 
under conditions of a centralized economy, that is, one 
that applied totally different management tools than is 
the case in a market economy, was approached in a 
relatively one-sided way. First and foremost, from the 
point of view of meeting labour demand is the necessity 
to implement specific concepts of socio-economic devel- 
opment. Perhaps this is why the occupational aspect of 
social structure received greater attention in research and 
surveys only recently. In reality, occupational divisions 
have always had considerable importance for the forma- 
tion of social structure of the Polish population. Most 
often, however, they were the effect of a specific eco- 
nomic policy rather than of an instrument stimulating 

One can conclude from the above thoughts that infor- 
mational needs concerning occupational structure can be 
and usually are different depending on the economic sys- 
tem, economic management mechanisms, or recognition 
of occupational roles in the development process. These 
give rise to concrete expectations with regard to statistical 
Studies on occupational structure, and thus, with regard 
to occupational classification. It should be emphasised 
that occupational classification is the necessary tool that 
preconditions the execution of such statistical studies and 
analyses. The quality of such classification defines the 
scope and precision of social and occupational diagnosis 
and in effect, the possibility of choosing appropriate ac- 
tions within labour market and social policies. 

Within the short time that lapsed it is hard to prepare 
such a classification of occupations which would meet 
all the current and prospective needs of research and 
practice. The changes occurring in the reality surrounding 
us press on the need of constant modification and im- 
provement in statistical instruments, including classifica- 
tion as well. [t is particularly imporiant in conditions 
of transformation of the system, as now experienced by 
the Polish economy and population. This is the time 
when two, often quite different worlds, function in par- 
allel: the previous socio-political system, still significant 
in Polish reality, and this newly created one linked with 
the construction of foundations for market economy. 
Thus, it is all the more difficult a task to elaborate 


an occupational classification which would enable proper 
diagnosis of such a complex system and stimulate desired 
changes. 

In seeking the best possible solutions one should also 
take advantage of earlier experiences in improving occu- 
pational classification, irrespective of conditions under 
which they were made and used. There are two elements, 
essential in our view, for correct evaluation of work 
done so far on Polish occupational classification, namely: 
classification accuracy and scope of its application. It 
is from that angle that we shall try to describe the Polish 
experience in this area. 


A bit of history 

Poland’s experience in gathering information on occu- 
pations has a long historical record. The first such at- 
tempts in statistical practice date back to early 19th cen- 
out in 1808 and 1810. The population classification ap- 
plied then used, as one of the major criteria, the owner- 
ship relations existing in the then Warsaw Duchy. This 
method helped to differentiate land owners, landholders, 
and manufacturers (owners and craft workers). But to 
classify the population in a more detailed way, some 
elements of professional characteristics were used as well. 
In effect, such groups as administrators (governors, stew- 
ards, foresters) and house servants (cooks, lackeys, coach 
drivers, guards) were recognized. Health-care occupations 
(pharmacists, obstetricians, surgeons, physicians, dentists) 
were noted as well. 

Having regained independence in 1918, the first occu- 
pational classification was prepared for the purpose of 
the Population Census of 1921. That classification at its 
highest level of differentiation numbered 20 groups. The 
occupations were linked both according to technological 
division of labour and social criteria. From many angles 
this was an innovative approach, well suiied to the then 
available research and the informative needs of Poland. 
The next population census of 1931 used the same classi- 
fication, but the information gathered on occupations was 
not processed. It was only used to determine a few basic 
groups among the working population: blue- and white- 
collar workers in the public sector, owners and hired 
iabour in the private sector. 

After World War II, the concept of occupational classi- 
fication suffered from the approach which concentrated 
itself on the category of an objective occupation, that 
is, ascribing it to a specific branch of the national econ- 
omy. That approach prevailed in Polish statistics for quite 
a long time, a fact that considerably restricted analytical 
possibilities. Relying on such a classification only sim- 
plified the division. Data on blue- and white-collar work- 
ers could be obtained, as well as data on the size of 
human resources in individual branches of the national 
economy. It is no wonder that the statistical practice 
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soon revealed all the deficiencies of such an approach 
; onal classificati 


Major lines of classification improvement 

The exceptionally hard demographical situation of Po- 
land after the end of World War II and the adopted 
Strategy of the country’s industrialization forced the polit- 
ical leadership to take a more thorough study of qualifica- 
tion and occupational needs of the economy, to estimate 
the use of professional potentials of the population, and 
to work out desired policies in professional education. 

The existing data on objective occupations became in- 
sufficient when confronted with growing demands for 
information on the scope of qualifications of the popu- 
lation. The lack of a single standard occupational classi- 
fication was also a disadvantage. Thus, it became nec- 
essary to prepare such a classification, but with regard 
to subjective occupations, reflecting individually per- 
formed activities (jobs) irrespective of the type of work 
(economic activity) pursued by the establishment. 

This task was undecsiaken by the Committee of Labour 
and Pay and resulted in a classification called “‘Nomen- 
clature of Occupations and Specializations."’ It covered 
at least 3 months of professional training. This approach 
stemmed from the adopted definition of the occupation, 
in keeping with which ‘‘occupation or specialization is 
understood as the performance of a number of socially 
useful actions, based on possessed qualifications (know!l- 
edge, skills) and resulting from the division of labour, 
for the purpose of acquiring means of subsistence.”’ > 
Thus, the main criteria for assigning occupational cat- 
egories were: 

e Division in accordance with qualifications acquired at 
school or during on-the-job training, and 
e Technological division of labour. 

Other equally important factors differeitiating occupa- 
tions, such as the level of responsibiliiy and position 
within the enterprise structure, were not included. Occu- 
pations specific to the armed forces, police, public admin- 
istration, and political and social organizations were also 
left out. Statistical services in their research practice used 
to supplement this classification with occupations omitted 
from the official classification, but it could have had 
an adverse effect on cohesion of the classification. The 
practice of ascribing certain occupations to basic branches 
of the national economy (for example manufacturing, con- 
struction, transportation, communication) has not been 
dropped all together. 

The first official classification included 2,424 occupa- 
tion-specializations (5-digit symbols), which were ar- 
ranged in 246 unit groups, 69 minor groups, and 9 major 
group according to the rule of their highest proximity 
understood as those assigned to one group are linked 


tion-specialization from the outside of the group.”’ ¢ 

In spite of certain methodological shortcomings in con- 
cept itself, this first classification of occupations, imple- 
mented in 1966, meant considerable advance and saw 
fairly wide uses. Among others, it was used in: 


e Statistical research on employment according to 
occupation, 
e Preparation of balances of human resources and outlin- 
ay + seiner ert ar yar irs 

e Adoption of , zofessional education policies, and 
® Coordination of schedules’ preparation. 


As a result of changes occurring in the economy, tech- 
nological development as well as experience in conduct- 
ing statistical surveys, the nomenciature of occupations 
and specializations were constantly supplemented. This 
situation had to lead to preparation of a new version 
of the classification of occupations and specializations. 
This new Modified Classification of Occupations and 
Specializations (that was its official nam<) was officially 
adopted in 1982. It was *‘a systemized set of occupations 
and specializations occurring in the national economy 
and obligatory for educational system.”’ It included both 
the professions learned at school and acquired outside 
the educational system as well as occupations performed.s 

Major changes made in that classification boiled down 
to the introduction of new occupations and specializations 
which combined some of the occupations and specializa- 
tions that disappeared as a result of a new educational 
policy, in particular, those striving to prepare specialists 
with a wider profile. New principles of grouping occupa- 
tions and specializations as well as of classifying edu- 
cated and performed professions were introduced. This 
time the classification used a 3-level division of occupa- 
tions and specializations (instead of a 4-stage one as 
in the previous system), which differentiated 56 major 
groups, 404 unit groups, and 2,610 occupations and spe- 
cializations (6-digit code). 

It should be stressed, however, that this modified clas- 
sification system failed to introduce any significant 
changes in the methods and concept of occupational divi- 
sion. No major changes were made in the definition of 
occupations, apart from differentiation between educated 
and performed occupations. In effect, this modification 
of classification had a strictly formal character, that in 
no essential way did alter its accuracy or its scope of 
application. 

The classification of occupations and specializations 
of 1982 is still in force as the sole official one, although 
research practice made it necessary to introduce further 
modifications and adjustments to meet specific statistical 
needs. 

One might think that it is fairly easy to adjust the 
basic classification of occupations and specializations to 
the needs of the educational system (school nomen- 


clature). The idea was to find a common name for the 
identical set of practical and theoretical skills acquired 
in different schools. In practice it was not that easy. 
Vocational education prepared the labour force to meet 
the needs of the individual region, or even an individual 
concrete establishment. As a result, curriculums preparing 
for the same profession often differed considerably from 
school to school, a fact impossible to grasp in a universal 
classification of occupations. Thus, it was impossible to 
stick only to the Classification of Occupations and Spe- 
cializations. The pressing necessity was to elaborate a 
school nomenclature of occupations, which, in fact, had 
to undergo constant uvdating as well. 

Even greater practical problems were encountered 
while using the occupational classification in studying 
employment within the frames of specialized employment 
(staff) and population censuses. Each specific survey re- 
quired the application of a different version of the occu- 
pational classification, varying, above all, in its amount 
of detail. This is quite understandable, because the goals 
behind each census are substantially different. Hence, 
there is a double-track effort on adjustment and improve- 
ment of the occupational classification for statistical pur- 
poses. 


Occupationai classification in employment 
censuses 


The demand for a detailed study of a population’s 
level of qualification and degree of its use in the process 
of work, as well as the need to determine the demand 
for qualified personnel on the part of ihe economy so 
as to specify required areas of vocational education, re- 
sulted in the development of specialized research on the 
occupational structure and qualifications of the working 
population. 

As of 1958, periodic surveys of qualified personnel 
employed in the public sector had been started. Initially 
these surveys covered people with higher and secondary 
(intermediate) education, but were expanded in 1973 to 
cover the rest of the employed. In effect, 97 percent 
of the employed in this sector were researched (only 
the military, police, and penitentiary services were left 
aside). No research was made on the employed in individ- 
ual farming and non-agricultural private sector. One of 
the major objectives was to learn about the vocational 
and qualificational structure of the employed, which gave 
rise to the question of having an appropriate occupational 
classification at hand. 

The first employment census of 1958 surveyed edu- 
cated occupations only—the especially prepared classi- 
fication for this purpose limited itself just to major occu- 
pational groups—taking account of the curricula provided 
in higher schools and secondary vocational schools. In 
addition, information was gathered on the type of activity 
of the establishment, that together with educated occupa- 
tion enabled to assess the percentage of vocationally pre- 


pared labour in individual branches of the national econ- 
omy. At that time this was information of major impor- 
tance for diagnosing purposes, but still insufficient to 
meet all the outstanding demands from the point of view 
of appreciating the degree to which qualified labour was 
used, as well as from the point of view of the needs 
in specialists in specific areas voiced by the national 
economy. 

The next census of 1964 expanded its surveys to in- 
clude occupation performed, however, the classification 
of educated occupations was suli applied (as in the pre- 
vious census), the only difference being its increased 
detailing up to individeal vocational ‘alizati 

Since 1968, the officially enforced classification of oc- 
cupations and specializations (at first the one of 1966 
and then the one of 1982) has been applied both to 
describe the employed in keeping with their educated 
occupation as well as the actual one performed. At the 
same time the scope of studies has been increased by 
taking into account the data on jobs which enabled a 
more precise location of the employed within the organi- 
zational structure of the establishment, and thus better 
describe individual occupational groups of workers. 

At the beginning, jobs were surveyed only in case 
of managerial staff, assuming that managerial skills are 
equally important as other profcssional qualifications. A 
separate classification of such jobs has been prepared 
for that purpose. It was to provide additional information 
on the occupation performed, including the scope of re- 
sponsibilities, share in the managerial process, and posi- 
tion in the organizational structure of the establishment. 
This classification saw further expansion to meet the 
needs of other employment censuses by including further 
groups of work positions that enabled it to include all 
the employed on nonworkers’ positions. 

It should be emphasised that the initiative to introduce 
surveys on jobs for supplementing occupational character- 
istics, as weil as on the duty to prepare classification 
of jobs came from statisticians who performed employ- 
ment surveys. Later it proved to be a very important 
tool in labour planning and management. Parallel use 
of occupational classification and classification of jobs 
considerably boosted the potentials of employment quali- 
fication characteristics. It should be noted, however, that 
the need to use two classifications (occupation-specializa- 
tion and jobs) vividly pointed to the imperfect nature 
the official Classification of Occupations and Specializa- 
tions. Whereas treatment of the two above mentioned 
classifications as independent ones hampered international 
comparability of surverys and comparability of different 
surveys performed in the country. Continuation of this 
state of affairs in present conditions (construction of to- 
tally new economic instruments) is highly unadvisable. 

As of 1983, no employment census has been performed 
in Poland. Reforms launched in the Polish economy and 
the introduction of market economy instruments gave rise 


In our view, the decision to renounce employment sur- 
veys in Poland is final. It is so, because a mew source 
of data on the labour market is now available, namely 
the tabour force survey. It is im the framework of this 
study that the need for an appropriate occupational classi- 
fication has been voiced. Initial decision to this end was 
to use the occupational classification applied in the popu- 
lation census of 1988. However, since May this year, 


vey—adjusted to conditions of the survey and national 
specifics. This is but a provisional solution and we all 
are looking forward to seeing a new occupational classi- 
fication that would meet international standards. 


Occupational classifications in population 
censuses 


Information on the occupational structure of population 
received in effect of employment surveys was extremely 
useful, but failed to guarantee complete data. This infor- 
mation was limited only to the employed, moreover to 
the employed in the public sector. Thus, numerous groups 
of the population remained outside the statistics, in par- 
ticular those temporarily imactive and those employed in 
the private sector. Under these circumstances population 
censuses have played a significant role by supplementing 
information on the occupational structure of the entire 
economically active population and with respect to edu- 
cated occupations. 

It is understandable that due to the scope of a popu- 
lation censu, its range and organization, an identical 
methodolog‘.al approach is not always possible to apply, 
as is the case with other statistical surveys. A good 
example here is occupational research. This is why the 
occupational classification used in censuses differed con- 
siderably from the classification used in other surveys, 
being different also from the officially binding classifica- 
tion of occupations and specializations. 

The first two post-war population censuses used an 
occupational classification which took advantage of the 
objective occupation concept. It proved unproductive in 
estimating occupational structure of the population, so 
it was decided that the results of the 1950 and 1960 
censuses, in that respect, would not be processed at all. 

Consequently, before the next population census of 
1970 there appeared a need to prepare 4 new occupational 
classification, which would meet the needs of such a 
survey. It had to be more synthetic (that is, less detailed) 
and should combine the characteristics of the employment 
Status, position, and type of activity performed. Condu- 
cive to this end were the different efforts carried on 
in Poland on occupational classification and classification 


of jobs as well as the availability of data presenting 
outlines for the revision of the international classification 
of occupations—ISCO 59. 

This environment encouraged the Central Statistical Of- 
fice to prepare a census classification of a totally new 
approach towards occupations performed. For the first 
time, in the population census of 1970, occupations were 
treated as a set of activities performed irrespective of 
the type of activity performed by the establishment. This 
was the first attempt to combine occupations and jobs 
into a single (consolidated) classification. Thus, the occu- 
pational classification prepared for and used in the census 
of 1970 to a much greater degree resembled the ISCO 
68 classification than the Polish classification of occupa- 
tions and specializations of i966. 

One should also add that wide-ranging surveys require 
an appropriate instrument to correctly assign the names 
of individual occupational actions to proper category 
within occupational classification. To this end, apart from 
the basic census classification of occupations terminologi- 
cal glossaries (Dictionary of Occupational Titles) were 
prepared (that is, occupational indexes including some 
15,000 individual names in systematic and alphabetical 
order). It proved extremely useful not only during the 
census of 1970, but, after some amendments, also in 
the subsequent censuses of 1978 and 1988. Even 5 years 
after the last population census these occupational glos- 
saries still remain highly sought after publications of the 
Central Statistical Office. 


Groups 
Census year 
Major Minor Une 
1970 9 165 HE 
1978 5 94 288 
1Q88 4 97 374 


"In 1970. mayor groups were additionally Givided into 47 subgroups 

The occupational classification prepared for the pur- 
poses of the census of 1970, because of its innovative 
and totally different approach (for that time) from what 
was used so far, was still an imperfect proposal. The 
difficulties boiled down mainly to ensure proper aggrega- 
tion of individual occupations. However, the experience 
gained dv ing that census made it possible to prepare 
improved occupational classifications for subsequent cen- 
suses of 1978 and 1988. In this resvect, the cooperation 
established between the Central Statistical Office and the 
Institute of Philosophy and Sociology of the Polish Acad- 
emy of Sciences proved most helpful. The studies con- 
ducted by that Institute contributed to preparing an occu- 
pational classification which enabled better reflection of 
genuine occupational divisions in Poland and wider appli- 
cation of the classification in social reseach. Despite con- 
siderable complexity of that classification, it was still 
more synthetic than classifications used in employment 
surveys, and one finds proof in the number of occupa- 
tional groups it distinguished. 


Occupational classifications in social research 

Social research, sociological in particular, forms a sepa- 
The difference in requirements set forth before occupa- 
tional classifications designed to serve social studies con- 
sist in the need to provide a synthetic occupational divi- 
sion. it should enable differentiation of uniform occupa- 
tional groups, internally coherent, which at the same time 
would reflect major aspects of occupational divisions. 
Such requirements substantially differ from expectations 
attached to universal occupational classifications, which 
are to perform wider tasks in statistical surveys. 

There is no doubt that a special classification meeting 
epecific research objectives can be tailored also for the 
pusposes of social research. In fact, sociologists often 
use such practice. But that approach hardly contributes 
to integration of research, accumulation of knowledge, 
and comprehensive analysis of social and occupational 
changes within population. This is the reason why occu- 
pational classifications used in basic social research 
should be tightly related to a universal classification. Only 
the specific goal of the research should decide upon the 
complexity of classification. To a certain extent, this ob- 
jective has been reached in Poland thanks to the collabo- 
ration between the Central Statistical Office and the Insti- 
tute of Philosophy and Sociology of the Polish Academy 
of Sciences. This refers, however, only to the compatibil- 
ity of results of the population census with certain socio- 
logical studies. The complete classification of occupations 
prepared for and used in the censuses of 1978 and 1988 
served as basis for the elaboration of socio-occupational 
classification, which has found application in many socio- 
logical studies. For the purpose of preparation of results 
of the 1978 census, 32 socio-occupational groups have 
been established; for the same task with results of the 
1988 census, 17 socio-occupational groups were estab- 
lished. It should be noted, however, that this compatibility 
of census classification and the ones used in sociological 
research was achieved only by the late 1970's. 

The following areas of social research have been devel- 
oped with the application of occupational classification: 


e Patterns of social stratification and changes in social 
structure, 

¢ Social mobility and socio-economic achievement, and 
¢ Occupational structure, status of occupations, occupa- 
tional prestige, and vertical differentiation among cccupa- 
tions.© 


The above mentioned topics were the subject of many 
studies and empirical analyses in Poland. Usually, in re- 
searching the social structure and mobility, socio-occupa- 
tional classification of population was applied. Initially, 
these were classifications prepared by sociologists for 
a specific research application, later there were attempts 
to adopt the socio-occupational classification used in re- 
cent census surveys. Such solutions were not always suf- 


ficient to correctly relate social and occupational strati- 
fication of the population. With a view to preparing a 
specific occupational classification to be used in socio- 
logical research—in particular, on changes in occupational 
Status, on attitudes and behaviour of individuals seen 
through different elements of occupational roles as well 
as on other measures of occupational stratification—soci- 
ologists in the second half of the 1970's prepared a 
Social Classification of Occupations.” This classification 
was prepared in three versions taking into account the 
criteria of complexity of work, occupationai prestige, and 
socio-economic position as the most elaborate factors and 
because of the multiple uses of the information (edu- 
cational level, wages, housing standard, possession of du- 
rable goods, cultural involvement, scope of prestige). So- 
cial classification of occupations proved to be a highly 
productive instrument in the hands of sociologists, but 
due to its nature, it could not be applied in employment 
research and mass statistical surveys. The example of 
sociological research in Poland shows how big the de- 
mand is for a universal classification of occupations, 
which might serve as a starting point for the creation 
of synthetic classifications tailored to specific research. 


Dilemmas of the new occupational classification 

Polish research experiences point to the fact that the 
lack of a universal classification of occupations adjusted 
to the requirements of different users is a considerable 
obstacle to integration of knowledge on occupational 
stratification and the labour market situation. This is our 
opinion, even though the role of occupational classifica- 
tion in a centralized economy as an instrument in the 
decision-making process with regard to management of 
labour was highly limited. We think, however, that in 
conditions of a new system, in an economy where market 
mechanisms prevail, importance of information concern- 
ing occupational structure of the population, on outlines 
in vocational education, on projected employment oppor- 
tunities in occupations, will become much greater. Con- 
sequently, the role and importance of occupational classi- 
fication should also increase. 

Even now, in the period of system transformation, we 
feel that users of labour market statistics have thoroughly 
changed their requirements, we indeed see the need to 
modernize the system of information on the labour market 
and methods of data collecting. New economic instru- 
ments introduced into Polish realities also increased the 
importance of statistics as a tool in economic decision- 
making. At the same time, new phenomena have occurred 
(such as official unemployment), which calls for expan- 
sion of labour market statistics. Transformation of the 
economy from a centralized into a market-oriented one 
also has its impact on changing expectations as to work- 
er’s qualifications. Practical experience and skills con- 
nected with the scope of activity now rate much higher 
than formal qualifications. A worker is expected to dis- 
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play certain flexibility in adjusting himself to new condi- 
tions and show ability to comprehend new techniques 
and technologies as well. 

Nearly all the events on the labour market have their 
occupational dimension, what in considerable ways boosts 
the importance of occupational classification, as well as 
expectations connected with it. Thus, it is clear that the 
existing classifications of occupations, specializations, and 
jobs hardly meets the needs of the new economic and 
social realities. So, it is a pressing and urgent task to 
prepare a modern occupational classification, well suited 
to the new conditions. Work to this end in Poland has 
been underway for some time already at the Institute 
of Labour and Social Affairs. We sincerely hope that 
this work will be finalized soon, although one should 
take into account the fact that it will not be the ultimate 
version of the classification yet. For we are aware how 
complex this work is due to the need of applying a 
completely different methodological approach than before 
in constructing such a classification, as well as the need 
of taking the specifics of Polish socio-economic condi- 
tions into account. That complexity stems also from a 
desire to have an occupational classification of a very 

We assume that the new occupational classification 
should be applicable at least in the following four areas: 


© Statistical surveys, 

e Labour market analysis, 

¢ Vocational education policies, and 
© Social (sociological) research. 


From the point of view of the interests voiced by 
the Central Statistical Office, particular emphasis should 
be put on applicability of the new occupational classifica- 
tion to statistical surveys and labour market analysis. 
As regards statistical surveys one can identify three major 
areas of its application: 


¢ Population censuses, 

¢ Labour force survey conducted in Poland since May 
1992, and 

¢ Employment and earnings survey according to occupa- 
tions, which we intend to commence in 1994. 


As regards the analysis of the labour market and em- 
ployment policies the occupational classification is an 
inevitable tool within the system of information on the 
labour market, which we plan to create in cooperation 
with BLS. We assume that information on occupations 
would be used in surveys and analysis on both the de- 
mand and supply of labour. For these reasons it seems 
highly important that occupational classification be intro- 
duced to the work of local labour offices (employment 
agencies, occupational counselling, educational pro- 
grammes), and personnel sections at establishments 


(schedules, balancing personnel needs according to occu- 
pations), as well as to forecast demand for labour. 

The question of estimating the adjustment of labour 
demand and supply by occupations, as well as of deter- 
mining projected demand for labour according to occup- 
tion is connected with specific tasks in the area of voca- 
the possibilities of career choices. All these tasks at 
present are performed in a manner inconsistent with eco- 
nomic needs and social expectations. Without the imple- 
mentation of new occupational classification it is impos- 
sible to undertake rational activities in the sphere of voca- 
tional education policies. 

The applicability of occupational classification to socio- 
logical research should not be overlooked either, as such 
research performs a very positive diagnostic and cognitive 
function with regard to social changes. We believe that 
in this period of fundamental transformations within the 
system in Poland such studies and estimates will only 
grow in importance. 

Thus, the occupational classification has to fulfill many 
important functions. It should be able to match the needs 
of employers and employees, specify similarities and 
differencies among occupations, cond»ct diagnostic stud- 
ies with regard to occupational demands of the economy, 
and outline the activities of vocational education. It 
should therefore fulfill a number of conditions which 
would enable and facilitate practical application of the 
classification in such a wide-ranging practice. Let us men- 
tion just a few major ones. 


1. The new occupational classification, first and fore- 
most, should be so universal in nature as to be- 
come the basis for preparation of more synthetic 
classifications (of socio-occupational groups), ap- 
plicable in various studies and surveys. 

2. It should also be an open classification, that is, 
one able to adjust to changing conditions and 
needs. This feature is particularly important in the 
situation of Poland. In spite of the fact that this 
classification is being prepared in conditions of 
an unstable economy, it should not have a provi- 
sional character, so it should operate in an un- 
changed general shape for at least a dozen or 
so years. Over such a period of time one should 
take account of the fact that some new occupations 
might appear and some old ones vanish. This is 
why its construction should be made flexible. 

3. Due to the need of using occupational classifica- 
tion for the purposes of vocational education, it 
should provide the possibility of describing not 
only the occupation performed but acquired as 
well, the one linked with quaiifications received 
in the course of school studies or in-work practical 


4. It should also allow for depicting current employ- 


ment structures, in keeping with the needs of the 
present and prospective realities. Due to specifics 
of the situation in Poland this has a major practical 
importance, and could be decisive of the classifica- 
tion’s actual usefulness. As an example of the 
mentioned specifics, let us just quote the need 
to differentiate in the occupational classification 
a group of individual farmers. 


. The new classification should also be constructed 


in such a way so as tO guarantee continuity of 
information with results of earlier statistical sur- 
veys. It would be hard to accept a classification 
which would not allow for analysis of time series 
nor appreciation of changes occurring over a 
longer period of time. Tue more so, that statistical 
and sociological research have supplied consider- 
able empirical data on hitherto social changes in 
Poland. 


. The authors of a new classification should strive 


to give it high clarity and ease of practical applica- 
tior. It is the more important since the classifica- 
tion is designed to be used also by local employ- 
ment offices and establishments. We firmly believe 
that a dictionary of occupational titles describing 
activities characteristic of concrete occupations 
should become an integral part of the classifica- 
tion 


. The features mentioned above are connected with 


the question on the extent to which the classifica- 
tion should be detailed. There are two trends com- 
peting in the on-going disputes today. The first 
assumes that the classification should include as 
many individually coded occupational specializa- 
tions as possible; the second, that the basic classi- 
fication should limit them to the necessary mini- 
mum and find their elaboration only in a descrip- 
tive part povided for the purpose of facilitating 
the use of the classification (in form of a diction- 
ary or index). The latter one assumes that an over- 
detriled classification is not flexible enough and 
as such is difficult in practical application. Past 
expericnce indicates that classifications are usually 
used up to the level of unit groups. 


. As Poland becomes ever move involved in the 


European and world economic systems, the ques- 
tion of international comparability of data, in other 
words, the cohesion of Polish occupational classi- 
fication with international classifications, becomes 
ever more important. This calis for adoption of 
the same principles on which international classi- 
fication was constructed or for elaboration of the 
Polish classification in such a way so as to provide 
for the possibility of its remaking in keeping with 
recommendations of international statistics. 


In the light of the above mentioned characteristics of 
the new occupational classification, it seems quite obvious 
that its preparation is indeed a tough and responsible 
job. Consequently, we assume the need of consulting 
initial results of these efforts with foreign experts, espe- 
cially with regard to practical applicability of the classi- 
fication to statistical surveys. We count on positive re- 
sults, the more so that the general concept of the Polish 
classification follows the lines of the international classi- 
fication ISCO 88 by adjusting it to Polish conditions 
and specifics. To some extent a simplified ISCO 88 clas- 
sification is in use even today, being applied in labour 
force surveys and statistical reports of local labour of- 
fices. This fact reaffirms the great demand for a new 
occupational classification on the part of statistics and 
practice, one that would respond to the changed social 
nnd economic environment and to the expectations of 
users. 
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The United Kingdom’s Standard 
Occupational Ciassification 


Background to the development of SOC 

The United Kingdom’s Standard Occupational Classi- 
fication was designed to replace two earlier classifica- 
tions, the Classification of Occupations and Dictionary 
of Occupational Titles (CODOT) and the 1980 version 
of the Classification of Occupations (CO80). 

CODOT, published in 1972 by the Department of Em- 
ployment, was used in job placement and vocational guid- 
ance, and as a basis for labour market statistics. Much 
work went into producing detailed lists of tasks and job 
titles associated with each group. 

The “Key list of occupations for statistical purposes,” 
(KOS) which contained 404 occupational categories, 
mapped directly into the 18 CODOT major groups. 

Developed from earlier classifications in this series, 
CO80 was used by the Office of Population, Censuses 
and Surveys to code occupational information on Census 
of Population forms and in many other applications. 

During its development there was pressure from the 
Employment Departments to bring the system used by 
OPCS into line with KOS. After detailed discussions 
on the viability of specific categories, OPCS agreed to 

Although not able to recognise all KOS categories, 
the CO80 unit groups were aggregated into the 161 cat- 
egories of condensed KOS which was designed to be 
a bridge between the two classifications. 

In practice, the attempted assimilation did not work 
well and worsened the discontinuity between CO80 and 
its predecessor CO70. 

In the mid 1980's, the Manpower Services Commission 
(MSC) which was then the custodian of CODOT, decided 
it was time to revise the classification. This coincided 
with plans by OPCS to revise CO80, and it was agreed 
that a classification to be known as the Standard Occupa- 
tional Classification should replace CO80 and CODOT 
to provide a common structure and method of classifying 
occupations for use in government. 

The technical development work was contracted out 
to the Institute for Employment Research (IER) at the 
University of Warwick. The IER team worked with staff 
from OPCS and the Employment Service. 

The development of the new classification was over- 
seen by a steering group chaired by the Training Agency, 
as successor to MSC, with representatives from OPCS, 


the Central Statistical Office, and other parts of the Em- 
ployment Deyartments. 

The International Standard Classification of Occupa- 
tions (ISCO) was also being revised, so the SOC develop- 
ment team took the oppcrtunity to consult with the ISCO 
revision team to achieve the closest feasible 
standard ISCO88. 


Aims in the development of SOC 

The SOC development team pursued a number of aims. 
The main objective was to group together occupations 
(by reference to job titles) which are deemed similar 
when taking account of two criteria, the level of skill, 
experience, or formal qualifications required to carry out 
the work competently, and the nature of the tasks per- 
formed. 

These are not new criteria, but in SOC an attempt 
was made to apply them consistently throughout the clas- 
sification. 


e Drawing new and useful distinctions between types 
and levels of work in fast developing and economically 
important areas of work such as computing and informa- 
tion technology. 
e Differentiating between types of work which are mainly 
done by women such as nursing, teaching, and clerical 
work. 
© Reducing the high proportion of jobs previously alio- 
cated to residual ‘‘Not elsewhere classified’’ coding 
groups. Such groups typically contain jobs with different 
types of activity and requiring different levels of skill. 
e Achieving an up-to-date structure of occupations but 
at the same time preserving a degree of continuity. 
© Designing a classification which is practical and reli- 
able for applications such as job placement, vocational 
from sources such as censuses, surveys, and vital registra- 
tion records. 
e Aligning with ISCO as far as possible to achieve the 
maximum practical leve' of compatibility. 

The format of the classification and numbering system 
is hierarchical to give different levels of aggregation for 
various analytical purposes. Initially, three levels were 


planned, but, following the development of ISCO, the 
sub-major level was introduced. 


Method of development—SOC structure 

The starting point for designing SOC was adapting 
the 350 operational coding groups in CO80 to meet the 
SOC development criteria. 

The proposals for subdividing or redefining the oper- 
ational coding groups were tested for feasibility. This 
was done mainly by reference to a 0.5 percent sample 
of responses to questions on occupation, employment sta- 
tus, industry, and qualifications in the 1981 Census of 
Population. 
occupation codes, was produced and held at OPCS. 

Another key source, provided by the Employment Serv- 
ice, was the description of approximately 5 percent of 
job vacancies notified annually to job centres. This was 
more up-to-date taan the OPCS sample but was not as 
fully representative of all types of jobs. 

Each proposed change was considered by reference 
to the 0.S-percent sample records. This was to see if 
it would successfully separate jobs into distinct occupa- 
tional categories and that coders, following set rules, 
would consistently make the separation. Where it was 
found that the proposal would not work it was abandoned 
or modified. 

A number of distinctions in CO80 were dropped, par- 
ticularly among machine operative, assembling, and 
labouring occupations. 


SOC coding index. The main basis of the SOC coding 
index was the one in CO80. New job titles had to be 
added and those carried forward from previous indexes, 
which had become redundant, removed. 

In the past index revision was an entirely manual task, 
but for SOC this process was aided by work done at 
the University of Cambridge by Dr. Ken Prandy who 
had independently compiled a machine-readable concord- 
ance of indexes from CO60, CO70, CO80, and CODOT. 


Before the SOC structure was completed, the reactions 
of potential users were sought. The Employment Service 
held field tests in selected Job Centres and OPCS set 
up a consultative group of representatives of CO80 users. 
The Trainisg Agency invited comments from bodies such 
as industry training boards, employment associations, and 
trade unions. 

Employment Service users and the special interest rep- 
resentatives raised about 120 different criticisms and sug- 
gestions. These were reviewed and about half were ac- 
cepted and incorporated into revised versions of SOC. 

The OPCS consultative group had some worries about 
the feasibility of some of the new distinctions, especially 
if these could be made with, for example, the limited 
occupational descriptions on death certificates. The dis- 


tinctions in SOC take the middle peth between the most 
and least detail available im the sources of raw data 

The consultative group welcomed the summary levels 
of SOC and wanted to see the existing social classifica- 
tions, social class, and socio-economic groups, re-based 
on SOC with the minimum discontinuity. 

The group was also pleased with the OPCS proposals 
to use a coding frame with more categories than SOC 
unit groups when processing the 1991 Census of Popu- 
lation. This coding frame of component codes preserves 
distinctions required by CO80 as well as those required 
by SOC. 


The SOC volumes 
SOC volumes | and 2 were published together in Feb- 
ruary 1996. Volume | contains sections on, 


e The principles, concepts and conventions of the classi- 
fication. 

© The treatment of some technical problems in the classi- 
fication of occupations. 

© The detailed structure of unit, minor, sub-major and 
major groups. 

The main part of the book describes each unit group, 
classified to the group. 

Volume 2 contains an index ef approximately 23,000 
job titles with a description of how to use the index 
and some notes on coding. 

Volume 3, which was published in May 1991, gives 
an account of the main changes and discontinuities be- 
tween CO80 and SOC, and describes how the summary 
social classifications can be derived from SOC. 


introducing SOC 

The majority of tables on occupational data from the 
1991 Census of Population use SOC, but a few are based 
on CO80. It will be possible to order commissioned tables 
on either classification. No results will be published on 


The 1991 Labour Force Survey used the component 
coding frame to allow users to link the 1991 results 
both to earlier years and future years. Subsequently, cod- 
ing has moved to SOC unit groups. 

The Department of Employment’s New Earnings Sur- 
vey imtroduced SOC with the presentation of the 1991 
results. The 1990 occupational information was recoded 
to SOC as well as being coded to the previous KOS 


system. 
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all its local offices in April 1992 to classify job vacancies 
and the occupation of clients claiming benefits. 


SOC support and maintenance 

Discussions between OPCS and the Employment De- 
partments led to the decision that a small team in OPCS, 
the Occupational Information Unit (OIU) would undertake 
support and maintenance of SOC. An interdepartmental 
ment Board (SOCMB) was also established. 

Initially chaired by the Central Statistical Office, the 
chairmanship of SOCMB now alternates annually be- 
tween the Department of Employment and OPCS. 

The OIU, although formally established in May 1990, 
when the manager was appointed, started its service in 
December 1989. It provides advice to SOC users, record- 
ing their queries and comments. Its other functions in- 
clude, 


e Assisting with training of occupation coders. 

© Keeping in touch with developments in occupation 
classification (including computer assisted and automatic 
methods of coding). 

e Capturing and storing comments and answers from 
Census coding and other major SOC applications in 
OPCS, the Employment Group, and elsewhere. 

¢ Keeping under review the case for revision of the 
classification and organising reviews. 


SOC revision policy 

During the development of SOC and consultation with 
users it was argued by some that decennial revision is 
too infrequent, and there was some support for thorough 


reviews every 5 years. A revision policy needs to strike 
a compromise between keeping fully up-to-date and with 
indefinite preservation of an apparently constant structure. 
Those concerned with statistical comparison over time 
argue for a conservative revision policy whereas client- 
oriented users place a high premium on being up-to- 
date. 

In May 1992 the SOCMB decided to keep the decen- 
nial cycle for revision to the structure of SOC but rec- 
ommended updating the index of job titles every 5 years. 
For this index updating process, the OIU staff will use 
all the query information which they collect pilus two 
other major sources of data. 

During occupation coding of the 1991 Census of Popu- 
lation, a large number of queries were raised by the 
coders. When the coding process was completed, the 
175,900 query slips were sorted into alphabetical order 
of basic job title to aid further analysis. 

The other source of information will be the 1991 Cen- 
sus 0.5-percent sample. Having drawn the sample of 
records into a separate database, the relevant census formis 
are being extracted from their boxes for the written an- 
swers to questions on occupation, industry, and qualifica- 
tions to be keyed. This text is being merged with the 
coded records. By the end of this year the merging proc- 
ess will be complete and we will have in place the 
system to interrogate the records. 


In conclusion 

The first Standard Occupational Classification for the 
United Kingdom has been successfully introduced and 
a small team to support its users has been established. 


Appendix. Glossary of Terms and 
Abbreviations 


Institutions 
OPCS Offfice of Population Censuses and Surveys 


Government department responsible for carrying out 
censuses of population, registration of births, marriages 
and deaths, a range of sample surveys, and other func- 
tions involving classification of occupations. Sponsored 
with ED and participated in the development of SOC 
and has responsibility under an Interdepartmental Man- 
agement Board for maintaining SOC. 


ED Employment Group of Departments 

Responsible for implementing government employment, 
training, and manpower policies and for producing a 
range of statistics concerning the labour force and its 
ment of CODOT and now SOC, and with OPCS is one 
of the two main government users of SOC. 


IER Institute for Employment Research 


University cf Warwick 
Collaborated with OPCS and ED to develop SOC. 


Occupational Classifications and 
Classificatory Terms 


CO80 OPCS Classification of Occupations, 1980 


This was used in classifying occupational information 
obtained via the 1980 Census of Population, and has 
been used in many survey and other applications during 
the 1980's. Its predecessor was the Classification of Oc- 
cupations, 1970; its successor is the Standard Occupa- 
tional Classification (SOC). 


OCG _ Operational Coding Group 


One of die 350 most detailed categories into which 
job titles and activities were coded in the 1981 Census, 
using the Classification of Occupations 1980 (CO80). The 
detailed occupation classification used in analysing census 
data was an elaboration of this. 
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CODOT Classificatior ©‘ Occupations and Directory 
of Occupational Titles 

This is the classification used in many Employment 
Departments and other applications until replaced by the 
Standard Occupational Classification. It was designed to 
provide a high level of detail suitable for distinguishing 
skill specialisms and for use in job placement etc. 
KOS Key Occupations for Statistics 

This is a classification obtained by aggregating the 
categories of CODOT to provide a detailed occupational 
breakdown suitable for statistical work. It has been used 
in coding occupational information from large sample 
sources such as the New Earnings Survey. 


Condensed KOS 


This was created by further aggregation of the KOS 
categories. It could be matched by aggregation of cat- 
egories distinguished in CO80 and thus provided a 
““bridge’’ between the two approaches to occupational 
classification represented by CODOT and CO80. It has 
been widely used in presenting occupational statistics. 
SOc Standard Occupational Classification 
OUG Occupational Unit Group 

One of the 371 most detailed categories into which 
job titles and activities are coded using SOC. 

Minor Group 

One of 77 categories into which the 371 Occupational 
Unit Groups may fall. Can be aggregated in SOC. 
Sub-major Group 


One of 22 categories into which the 371 Occupational 
Unit Groups may fall. Can be aggregated in SOC. 


Major Group 
One of 9 categories into which the 77 Minor Group 
Groups can be placed. Aggregated in SOC. 


ISCO 88 International Standard Classification of Occu- 
pations, 1988 


Classification of Occupations developed by the Inter- 
national Labour Office (ILO). Revised in 1988. Similar 
structure and level of detail in SOC, but with some 
important differences of detail. 


Socio-Economic Classifications 


sc Social Class based on Occupation (formerly 
Registrar General’s Social Class) 


Scale for classifying persons into one of six groups. 
Developed and maintained by OPCS and its predecessor 
and widely used in censuses, surveys, and other research. 
Derived by grouping occupational categories and making 
further discriminations by reference to the job-holder’s 
status in employment (self-employed, supervisor, etc.). 
Now based on SOC. 

SEG Socio-Economic Groups 

Cla:sification of persons into 1 of 17 groups taking 
account of occupation, status in employment, and size 
of employing establishment. Widely used in censuses and 
surveys. Now based on SOC. 


Major Officiai Sources of 
Occupational Data 


Census National Census of Population 


Carried out every 10 years throughout the United King- 
dom (last in 1991, next in 2001). Collects social and 
economic information about all members of the popu- 
lation, but occupation and other items are coded and 


analysed for a 10-percent sample only. 


LFS Labour Force Survey 


Large annual household survey carried out in Great 
Britain by OPCS on behalf of the Employment Depart- 
ment since 1973. Collects information about many at- 
tributes of household members, particularly those related 
to labour force participation (for exumple, occupation). 


NES New Earnings Survey 


Large annual survey carried out by the Employment 
Department. It is based on a sample of employees identi- 
earnings, from their employers. 


The Role of the OPCS Occupational 
information Unit 


The Occupational Information Unit has been set up 
within OPCS to support users of SOC. It provides a 
central point for advice and information on coding occu- 
pations and has responsibility for updating and revising 
SOC. Staff of the unit log comments and queries arising 
in OPCS, the Employment Group of Departments, and 
elsewhere. The unit keeps in touch with developments 
in occupational classification, including computer assisted 
methods and changes in occupational terminology. 


The address of the Occupational Information Unit is: 
OPCS 
Segensworth Road 
Titchfield 
Fareham 
Hants POIS SRR 
ENGLAND 


Telephone Titchfield (0329) 81 3639/81 3503 


In this presentation I will be wearing two hats. For 
the first part of my talk I will be describing work that 
munity, funded by the Commission of the European Com- 
munities. Wearing my second hat, as an independent re- 
searcher at Warwick University, | thought it would be 
quite useful to give some tips or hints about developing 
occupational classification, which I draw from the experi- 
ence of designing and helping with the implementation 
of occupational classifications in a few countries and 
as an observer of this process in many other countries. 
On the basis of this experience I have put together some 
points. Some wil! be tongue-in-cheek, others will be most 
serious—and I am not going to tell you which is which. 

I shall start by describing work that we have been 
undertaking on behalf of the Commission of the European 
Co.amunities, to implement a classification which will 
heip us to communicate information on occupational 
various countries of the European Community. This is 
obviously important, as the mobility of labour between 
the countries of the European Community increases. 

We now almost have in place a Community-wide em- 
ployment service, exchanging information between coun- 
tries about jobs. There are nine official languages in 
use within the European Community, so the exchange 
of information on occupational structure and on jobs pre- 
sents considerable problems of translation. However, the 
main problems are not concermed with translation difficul- 
ties. Our principal task has been to ensure that the 
““building-blocks’’ of occupational structure, the way in 
which countries define groups of occupations as similar 
tionally, all of the National Statistical Institutes of the 
European Community now receive a substantial amount 
of their funding from the Commission of the European 
Communities. Amongst other activities, these resources 
help to conduct surveys within their own countries, sur- 
veys which generate information which conforms to 
standard definitions across each country of the Commu- 
nity. It helps with data processing in other ways and, 
as is the case with the work we perform for the Commu- 
nity, with the structure of classifications. Each National 
Statistical Institute is now much more closely integrated 


case, and this is, of course, ‘joing to increase. We need, 
Userefore, to have a common language of cccupation. 
There is only one common currency in this area—that 
is the Ipt.mational Standard Classification of Occupations 
(ISCO-88). 

At the time that ISCO-88 was formulated during the 
mid-1980s, then adopted at the 14th Conference of 
Labour Statisticians, nobody quite realized just how im- 
portant ISCO was goine to be. Soon it was to become 
the vehicle for the cxchance of information throughout 
the European Cons) unity. and, of course, with the subse- 
quent developme' « ‘n Ess: and Central Europe and the 
potential enlarger . the Community, it has become 
the model through which the whole of Europe will be 
communicating information about occupations. 

ISCO-88 is not the perfect vehicle for communicating 
was designed in the office in Geneva with much help, 
United Kingdom to some extent. However, ISCO had 
to be a “‘framework"’ classification for all countries— 
not just to the Europeans Community. So there was much 
discussion about the need to “dentify a wide variety of 
agricultural occupations, the need to identify occupations 
in the informal sector, and the need for certain other 
Wester industrialized economies. 

In addition, ISCO-88 indicates the desirability of iden- 
tifying particular groups of occupations, not the feasibility 
of making such distinctions. ISCO-88 is not designed 
as an “‘‘off-che-shelf’’ occupational classification ready 
to be implemented. It is a structure, a guide, a framework, 
and it is up to others to take that framework and to 
make it work. 

Within the European context we have a difficult prob- 
lem, because each country has its own national occupa- 
tional classification. Our first task in the project tc de- 
velop a common classification for the European Commu- 
nity was to define the nature of the problem, to set 
up a strategy for implementing a common classification. 
The strategy we have adopted relies heavily upon the 
concept of secondary mapping—*‘crosswalking’’ from an 
existing classification to ISCO-88. In the course of this 
work we decided that ISCO-88 needed further ctarifica- 
tion in certain areas. 


At the second stage of this work, all of the National 
Statistical Institutes of the European Community agreed 
2 variant form oi ISCO-88, which is as close as possible 
in terms of upholding the principles underlying the con- 
struction of ISCO—88, but overcomes or attempts to over- 
come some the most difficuit problems we have in imple- 
mentation. By implementation | mean here the process 
of developing crosswalks between the national occupa- 
tional classifications and ISCO-88 at its most detailed 
level. This led to the de.clopment of a variant that we 
cali ISCO-88 (COM). ISCO-88 (COM) is now the Euro- 

pean implementation of ISCO-88. We are currently at 
the stage of developing the caose-walks between the var 
ious national classifications and ISCO—88 (COM). 

There are three main problem areas with ISCO-88. 
The first of these is the definition of the managerial 
group in ISCO-88, which distinguishes, on the one hand, 
between corporate managers, and on the other between 
general managers. These two levels of managers are de- 
fined in such a way that they delineate different types 
of authority, and the definition in ISCO is in terms of 
the number of subordinate managers that you work with 
in your organization: If you work with more than two 
managers you are a corporate manager. If you work with 
fewer than three other managers in your organization 
you are a general manager. I know of no statistical office 
or survey that collects information where they ask a re- 
spondent about how many other managers they work 
with at their place of work, because that raises difficult 
issues about, first, the definiiion of a place of work, 
and, second, what is meant by a manager? For these 
reasons the countries of the European Community have 
decided that the ISCO-88 distinction between general 
and corporate managers cannot be operaticnalized. 

In ISCO-88 (COM), we have renamed one of these 
groups to move as close as possible to this distinction. 
Corporate managers stay the same. General managers we 
call “‘managers of small establishments.’’ We draw a 
distinction between managers in establishments with 0 
to 9 employees and managers in establishments with 10 
or more employees. Thus our attempts to reach the best 
approximation to what ISCO is trying to do is to distin- 
guish between the general management that takes place 
in small enterprises—where the manager is ail things 
to all people—and the corporate manager, where training 
levels and educational requirements are higher, and there 
is usually a degree of specialization. 

The biggest problem area of all has already been al- 
luded to by Olivier Bertrand in his presentation. It is 
not specifically a French problem; it is a problem for 
all of the Community countries; and I would imagine 
it’s also a problem here in the United States. This is 
the issue of public service occupations, or occupations 
within the public sector. These occupations have a lan- 
guage and a currency of their own. For example, among 
public service employees, one is not surprised to hear 


people using phrases like, “>have you heard about so 
and so, she’s been promoted to an SIC’’, or “‘have you 
heard of—, he’s now GS,—how did he get to that posi- 
tion?’’ I am sure you know the relevant languages in 
the United States. It is the unique shorthand language 
in countries in terms of the reference to their public 
service occupations. 

The French cut through all this by saying, we will 
have one category and call them public service occupa- 
tions. It is as simple as that. It is a heterogeneous group, 
but in terms of their social status maybe not so hetero- 
geneous. 

How, then, do we take coding strucures which only 
identify particular types of public service occupations 
without the sort of skill specializations and skill levels 
that we need for ISCO? How do we take these and 
slci them into ISCO-88? The answer is, with great dif- 
ficulty. This is something that’s been occupying us for 
a couple of years now, and we have yet to evaluate 
the result. 

A final area where we modified ISCO is in the area 
of agricultural occupations, but these are not particularly 
significant deviations. 

So, the question now is, when will we have some 
information that enables us to compare occupational 
structures between countries and to decide whether these 
are meaningful differences between countries or whether 
they still represent problems of occupational classifica- 
tion? Table 1 shows the current status of our work on 
the development of ‘‘crosswalk’’ tables and lists the 


classifications ISCO-88 (COM) 
Availability of SCO-88 (COM) data 
| tables avail- | Force Sur- ss 
able vey 
Denmark .. na 1282 after 94 
census 
France spiiaeeeiinnnaneeninen 12492 1282 1292 
GOAN ooo ooo, 1192 683 na 
Maly ......... ineanenneneens na. 493 10/993 
LUKOMDOUTG cee na. 493 1282 
Portugal Sesipsenipinibbeinbbeohbanens 383 393 6/33 
Spain sauintailaectseaiannss 11792 1282 1283 
UNHOD KINQGOM 00 encceeves 1993 ¥33 1994 
a@ = not applicable. 


I would now like to describe our current program of 
work. We have five tasks in this year’s work program. 


it understandable to people who want to use occupational 
information on a community-wide basis. 

We have to translate ISCO-88 (COM) into the nine 
languages of the Community. This is no mean iask, be- 
cause, of course, it’s not a simple case of translation. 
We must convey the tue meaning of the content of 
these occupational categories to someone who is reading 
this in their native language. 

Our third task is to publish the crosswalk tables I 

We must analyze occupational differences across the 
Community using Labour Force Survey data. Tre Labour 
Force Survey is the main Community instrument through 
which we collect information on employment and unem- 
ployment, job search activities, et cetera, within the Euro- 
pean Community. This is funded in part by national gov- 
emments and in part by the European Community. Such 
analyses will indicate the areas in which we must exercise 
caution in making comparative studies of occupational 
structure. 

And, finally, we have been asked to give specific tech- 
nical assistance to Greece. 

I'm now going to go on to talk about the work which 
we are doing for the European Community ovtside of 
the Community but, again, funded by the Community, 
in East and Central Europe. This is the most difficult 
phase of this work that we've now entered. 

Very briefly, the agencies concerned in this effort are 
the World Bank, the European Community and some 
country-specific technical aid (for example, Japan and 
the U.K. Know How Fund). The programs that are lead- 
ing to the development of work on occupational classi- 
fication are either labour market information systems pro- 
grams (this is the approach that the World Bank has 
taken in Romania, for example) or they are viewed as 
Statistical programs—this is the way the European Com- 
munity views its interventions. There is a special role 
for the European Community Statistical Office as the 
overall coordinator of all external statistical aid agencies. 
We are the main contractor to provide the technical as- 
sistance in the area of classification of occupations. 

This list of countries which are receiving, or have 
been offered, technical assistance gets longer every week. 
There are some countries not on the list yet, because, 
for political reasons, they have not yet entered technical 
assistance programmes. This is the case in Bosnia. But, 
there are other countries which are already knocking on 
the door of the Community and are in a highly advanced 
state. This is the case for Poland and Hungary. These 
two countries have a very strong tradition of good statis- 
tical work and a history of classification. They are already 
moving to modify their classifications and align them- 
selves with Community standards. It won't be long before 
they have full implementations of the European Commu- 
nity standards in these areas. 


one, but in a more interactive setting, held at Warwick 
in the fall of each year. 

Now, wearing my “‘personal’’ hat, I would like to 
take 5 minutes to try to distil some tips from all of 
this work, which may be relevant to the tasks now getting 
underway here on DOT and SOC. And, as I said, some 
of these are a little tongue-in-cheek. 

My first tip, and this might surprise you somewhat, 
is do not spend too much money. In this area, activities 
expand to fill the resources available. It is a bottomless 
pit, and you must determine how much work you are 
going to do, first by establishing the budgets for this 
activity, not the other way around. In my experience, 
it appears that in all of the work done in various countries 
on occupational classification, whether it is the production 
of an SOC, or an equivalent of DOT, there seems to 
be an inverse relationship between the amount of money 
spent and the quality of the result achieved. The best 
example of all which I commerd to you comes from 
the Central Statistical Office of Ireland. In my work 
for the Community, I went over to Ireland about 3 years 
ago on behalf of the Community. I knew they had an 
outdated occupational classification. They sat and listened 
to me and looked at ISCO-38, shook their heads, puzzled 
over it, asked me, “Didn't you do the U.K. Standard 
lined their plan to introduce a variant of the new U.K. 
classification in Ireland. Of course, they have done a 
lot of work on the development of a very good index 
to the classification, and the task of implementing a clas- 
sification is no easy business, but the structure they took 
off the peg. 

The point I am making is, if you are going to pull 
the occupational classification apart and rebuild it, you 
will spend a lot of money and resources, and I do not 
advise that. 

A second point, do not attempt to do everything this 
time round. Establish a long-run program for these activi- 
‘ies. This is not a project, this is a programmatic. It 
must be viewed as a long-term activity. At times, the 
pace of activity might be beefed up to get something 


published by a particular date, or to make sure that a 
particular structure is im place, ready for a census or 
a survey or whatever, but it is essential *o n-_aintain 
this work on a long-term basis. 

Third, make sure you establish criteria for the classi- 
fication, publish them and be prepared to ignore them. 
Everybody else does! 

Fourth, do esiablish a classification development com- 
mittee, mainly on the producer side, but one which can 
consult with users. In most countries there are two main 
groups working on the producer side, a Ministry of 
Labour or Department of Employment on the one hand, 
and a census office and statistical offices on the other, 
and these groups have to come together. Here, of course, 
it’s the producers of DOT and the producers of SOC 
who have to come together. You may invite uther people 
to join the classification development committes, but do 
not expect them to help you. 

Fifth, beware of specific occupational groups. They 
crawl out of the woodwork in the most unexpected fash- 
ion. Be ready for anything in this area, and have all 
your answers and your arguments well thought out in 
advance. We survived a prolonged attack in the United 
Kingdom by the librarians, but only by shifting their 
position in the classification in the final analysis. Cur. 
rently we are engaged in a protracted dialogue with the 
florists! 

Sixth, do take, seek, and expect advice from industry- 
based organizations. You might take it with a pinch of 
salt, but there is much good advice for the taking here. 
Let them do some of the work. They will be only too 
keen to belp. Be very careful when they tell about fancy 
new names for jobs and occupations, that these names 
really do exist and they are not a figment of somebody's 
imagination. I'm afraid we have some such names in 
the structure of the United Kingdom Standard Occupa- 
tional Classification, and we have yet to find evidence 
of anybody actually using these job titles. 

Seventh, do not attempt to appease the academic com- 
munity. Prepare for all out combat in this respect. You 


will never please academics. They will always pick holes 
in whatever criteria you establish for your classification. 
They will write academic papers pulling it apart. 

Eight, do put resources and money into computer-auto- 
mated coded, computer-assisied coding. I cannot stress 
this more. These are systems which give a tremendous 
amount of flexibility, they help to organize one’s thinking 
about occupational classification, and they provide the 
base material that you need for index revision, for index 
development and for maintenance of the classification. 
Such systems are, in my opinion, now essential. 

Nine, please make sure you put a lot of effort into 
the development of user-friendly guides. 1 am most en- 
couraged by all the statements that have been made about 
the need to convey information on occupational classifica- 
tion and occupationally classified information in different 
formats, recognizing the variety of users, and the variety 
of media *hrough which this information is going to be 
presented. One of the worst problems that we have with 
the British classification is when people phone up and 
say, “‘What does associate professional mean?’’ | think 
we failed, quite honestly, if we give major groups names 
like ‘‘associate professional’’, which fail to communicate 
the nature of the major group. Producing the right kind 
of documentation can overcome those problems. 

And, finally, my last comment today. Believe in SOC. 
DOT may be the Bible; SOC is the Creed. One needs 
the other, but be driven by the SOC. Put your effort 
into the development of the SOC. Of course, DOT must 
be maintained. The U.S. DOT is one of the world’s 
leading dictionaries of occupational titles, and it cannot 
be left to become increasingly outdated, but DOT is 
very expensive to maintain. Do not let the maintenance 
of DOT detract you from the much more important goal, 
in my opinion, of developing a common occupational 
classification for the interpretation and presentation of 
information on occupational trends, tendencies, and ca- 
reers, throughout all of the United States. 

Thank you very much. 


gration, personnel and other operations in business and 
industry. The classification at the 4-digit, unit group level, 
with minor modifications, was implemented in the 1970 
Census of Population, for which an Occupational Coding 
Manual was produced by Statistics Canada. The criterion 
used for the classification of jobs into occupations was 
the basis of the occupational classifications used by Sta- 
tistics Canada in successive Censuses going back to 1911. 

The CCDO was updated annually to include new occu- 
pations. Statistics Canada incorporated many of these 
changes into its revised 1980 Standard Occupational Clas- 
sification (1980 SOC) and in the occupational coding 
manual used to produce occupational statistics from the 
1981 Census of Population. 

Before launching the latest revision of the occupational 
classification for 1991, Employment and Immigration 
Canada undertook a survey to gather information on the 


concems, problems and preferences for change, of users 
of the classification. The grouping criteria most frequently 
requested by users were: Skill level, as measured by 
the technical or educational background required in order 
to obtain the job; kind of work performed; and skill 
level, as measured by the complexity or difficulty of 
the tasks the worker performs. Users who responded to 
the survey were almost equally divided between those 
that expressed a preference for a classification based on 
skill level and for one based on skill type or kind of 
the level of heterogeneity of skill to be found in many 
of the groups of the classification. 

In the 1991 revision of the occupational classification, 
ada have produced an integrated occupational classifica- 
tion system, in the form of two classifications described 
as the National Occupational Classification and the Stand- 
ard Occupational Classification 1991. The classification 
structures that have been developed for the integrated 
system, cater to the two requirements of a classification 
for labour market analysis, job placement and training 
programs based on skill level and a statistical classifica- 
tion based on kind of work performed, by providing 
two aggregations of a common set of unit and minor 
groups. 

This paper discusses some of the statistical consider- 
ations that were brought to bear in developing the revised 
occupational classification, how they were brought to 
bear, and some issues that arise in creating an occupa- 
tional classification suitable for the two main purposes. 


Analysis of the 1980 SOC 

undertook an extensive program of field research and 
industry studies of jobs and occupations in a wide range 
of goods producing and services producing industries, 
certain background researcl. was undertaken by Statistics 
Canada that proved useful in the development of the 
revised classification. 


users as being too heterogeneous. The users noted thai 
at the aggregate level some aggregates had occupations 
that had greatly different educational requirements or 
not criticized as often and were generally thought to 
be homogeneous. A systematic review was undertaken 
to determine which unit groups were heterogeneous and 
why. This was accomplished by linking the unit groups 
of the 1980 SOC to their corresponding unit groups in 
the Canadian Classification and Dictionary of Occupa- 
tions (CCDO). The CCDO graded, defined occupations 
at the 7-digit level of the classification, within a scale 
of 1 to 6 for the General Educational Development 
(GED) and | to 9 for the Specific Vocational Preparation 
(SVP) required for the jobs within the occupation. The 
ranges of GED and SVP within each unit group were 
used as an indicator of the heterogeneity of the unit 
group, if the contents of the group were sufficiently simi- 
lar to the corresponding unit group in the 1980 SOC. 

The review concluded that a large number of the unit 
groups were heterogeneous. These groups were identified 
Where possible, solutions were suggested that would re- 
sult in new, more homogeneous unit groups that would 
also be of interest to users. For example it was suggested 
that Chefs be split from Cooks, each to be a unit group. 
Such a split would not only resolve the problem of het- 
erogencity but would result in new occupational classes 
that would be of interest for many analytical reasons. 
The labour market aspects on both the demand and sup- 
ply side would be different. Cooks would be an occupa- 
tion that was widely dispersed geographically whereas 
Chefs would be an occupation predominantly found either 
in large urban centres or resorts. Other aspects such as 
gender composition would also differ between the two 
groups. This split was done for the NOC and 1991 SOC. 

The analysis of GED and SVP was undertaken, as 
it was information that pertained to the occupation rather 
than the incumbent of the job. This is an important con- 
sideration. Some analysis and manipulation of the unit 
groups had been attempted on the basis of the educational 
attainment characteristics of incumbents. Although cross 
classification of occupation by education is very inform- 
ative about the incumbents, it is difficult to link to occu- 
pations. In the present labour market, many incumbents 
have educational attainment levels that exceed the entry 
level requirements of their occupations. Even groups 
known to be homogeneous as to the educational require- 
ments of their constituent occupations will display a wide 
distribution of educational attainment levels for their in- 
cumbents. 

Operational areas often do quantitative assessment of 
coding errors. Such studies can often be exploited in 
classification development. For examp' © study about 
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coding bias m the census of population was reformatted 
to projuce a pairing of errors. The mosi significant pairs 
of errors were assumed to be the potential classes that 
might be the cause of confusion to coders. The study 
was undertaken to examine the relationships between 
these pairs, to look for plausible classification expla- 
nations and to produce suggestions for possible classifica- 
tion improvements. For example, problems between the 
unit groups 5193, Route Drivers, and 9175, Truck Driv- 
ers, was noted and a recommendation was made that 
the concept of route driver be examined. This was under- 
taken and route drivers were deemed not to be sales 
occupations and were included with a new unit group 
for delivery drivers in the NOC and 1991 SOC. The 
great difficulty with such studies is that it is often dif- 
ficult to determine if the problem is with the classification 
or with the responses. 

In order to undertake further analysis of the 1980 SOC, 
a large scientific sample of responses, data captured in 
machine readable form from both the Labour Force Sur- 
vey, which is interviewer based, and the 1986 Census 
of Population, which is self-enumerated, was extracted. 
This sample was considered to be made up of typical 
responses and made it possible to undertake analyses 
of the existing classification that proved useful in deter- 
mining some of the general strategies for future classifica- 
tion development. Perhaps the most significant was the 
analysis of the “‘not elsewhere classified’’ (nec) unit 
groups. 

A criticism of the classification was that approximately 
20 percent of the population of the labour force classified 
were found in these groups. These “‘not elsewhere classi- 
fied’’ groups had occupations classified to them that did 
not fit into any other unit group within the minor group 
but definitely belonged to the minor group. They were 
also used as the mechanism for handling vague responses. 
Responses that were too vague to be coded to one of 
the other unit groups within the minor group but specific 
enough to be known to belong within the minor groups 


fied to the “‘nec’’ unit groups and those that were the 
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assistant, was not found in the existing classification. 
It was suggested, that further research be done to deter- 
mine if this warranted the creation of a unit group and 


lation total for two other unit groups 7113, Livestock 
Farmers, and 7115, Crop Fariners. Census of agriculture 
figures for farm types suggested that most farms were 
either crop farms or livestock farms. The CCDO defini- 
tions for detailed occupations made it very clear that 
livestock farmers would also be engaged in growing crops 
such as hay or corn. Indeed, the growing of such crops 
is often an integral part of the operations of livestock 
farms. From an occupational point .of view, it was obvi- 
ous that many livestock farmers had to have the skills 
and equipment to engage in both crop and livestock 
growing tasks and that some crop farmers also engaged 
in some livestock farming. For farmers with livestock 
and crop farming combinations, the work performed could 
be mainly either livestock or crop farming tasks depend- 
ing upon the season. Although on a yearly basis, the 
vail, it would require either special questions or type 
of farm data to resolve the question. An examination 
of the responses showed that it was the inability of the 
coder to distinguish between livestock and crop farmers 
that led to the majority of the coding to farmers nec. 
This, plus the complexity of the work performed and 
farmers, led to the suggestion that since all farmers had 
so much in common, they be classified as one unit group 
in future classifications. This was done in the NOC and 
1991 SOC. 

An examination of the unit group 4199, Other Clerical 
and Related Occupations, nec was most productive. It 
was found that there were many possible occupations 
that could either be the basis of or become part of, 
new clerical unit groups. An examination of the coding 
error led «© an examination of other clerical unit groups. 
It was found that a common response was clerk, followed 
by a list of tasks. The problem for coders was that 
it was necessary to recognize either the mos: important 
task or a distinct combination of tasks for proper coding 
of many of the clerical groups. A response of “‘clerk 
typing and filing’’ should be coded as a clerk typist 
following implementation rules, as typing was the first 
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try to resolve this dilemma research is being undertaken 
into the possibility of using some form of computer as- 
sisted coding of occupations. 

The study of the “‘not elsewhere classified’’ groups 
demonstrated the magnitude of the problem of vague 
responses being hidden in the populations of these groups. 
It was known that many users, when consulting the classi- 
fication, would naturally assume that the populations of 
such classes represented the contents described in the 
classes. Thus a user might conclude that mixed farming, 
maple syrup farming and christmas tree growing were 
the most important farming occupations in Canada, al- 
this was not the case. It was clear by the magnitude 
of the vague response problem that the ‘‘not elsewhere 
classified’" unit groups were often misleading as used 
and that a different mechanism of resolving the vague 
response problem was required. 


Evaluation cf the NOC Unit Groups 

Employment and Immigration Canada, in cooperation 
with Statistics Canada, had the responsibility for develop- 
ing a new occupational classification for Canada that 
was to be multifunctional in nature, including functioning 
as a statistical classification. EIC drafted a proposed set 
of unit groups for the revised classification based on 
their extensive field research. Statistics Canada evaluated 
the suitability of the proposed National Occupational 
Classification as a statistical classification. On the basis 
of this evaluation a common set of unit groups was 
agreed upon. 
Classifications can only be implemented when the re- 
sponses being coded to the classification provide the in- 
formation required to make the distinctions made in the 
classification. The information available from the re- 
sponses is determined largely by the survey methods used 
including the questions asked to elicit the responses. 
Occupational classifications can be implemented 
through household surveys such as a census of population 
or a labour force survey. They can also be implemented 


through surveys targeted to employers. Household surveys 
may be mail out/mail back surveys in which the respond- 
ent is provided with some written instructions and exam- 
ples, or interviewer based surveys in which the inter- 
viewer can prompt the respondent to provide precise an- 
swers. Household surveys and some of the problems asso- 
ciated with them, such as proxy reporting, place a re- 
Straint on the amount of detail about occupations that 
can be collected. 

As the proposed unit groups were to be impicinented 
in the 1991 Census of Population and there was no possi- 
bility of adding to the number of questions nor of chang- 
ing the questions, as the responses were to be coded 
both to the 1980 SOC and subsequently to the new 1991 
SOC, this was a constraint on the nature of classification 
distinctions that could be implemented, and therefore on 
the classification itself. For example, if the questions 
generally elicited a response of ‘‘welder’’ to the question 
on the kind of work performed, it was not possible to 
implement a classification distinction based on skill level 
Similarly it was not possible to implement certain pro- 
posed classes based on distinctions related to the type 
of machine used, when the typical response did not de- 
scribe the kind of work performed with reference to the 
type of machine operated and there was no possibility 
of asking additional! questions. 

All proposed unit groups were tested as to their 
codeability using the large sample of data captured re- 
sponses. It is important to note that the procedure was 
not merely to accept or reject groups but was also signifi- 
cant for refining the content of the groups. It may seem 
that a definition of the unit group boundaries are suffi- 
ciently clear but when attempting to implement the group 
as part of a classification questions may arise. As part 
of the evaluation of proposed unit groups such problems 
were forwarded to EIC either as a statement that there 
was confusion between two or more specific classes or 
as a question as to whether a specific occupation was 
included in a unit group. 

In some instances, very specific problems with coding, 
that would require special edits to effectively correct, 
were discovered. For example, the initial proposal for 
firefighters excluded airport firefighters and industrial 
firefighters. This would have required an industry edit 
to code, as the typical response by firefighters did not 
provide this information. The problem was resolved by 
removing the restriction with little impact on the integrity 
of the group. It should be stressed that the rejection 
of a group did not require the removal of the groups 
from the NOC. In certain cases, EIC has chosen to keep 
the non codeable groups and to show the collapse to 
the statistical unit group by the provision of a special 
code. In most cases the rejected groups were clean splits 
of the present unit groups. For example, it was proposed 
to divide high school teachers according to the subject 


way of if i becomes clear are 
required in the future. Groups presemiy not 
implementable by the Census of Population and other 


naire to obtain detailed information on their work, occu- 
pation, and education. 

Another important consideration was that the proposed 
unit groups be of suitable size for statistical reliability. 
Research undertaken by Statistics Canada indicated that 
the minimum population required for reliability was ap- 
proximately 1,000. To estimate the potential size for each 
proposed unit group the sample of responses mentioned 
above was uS.u. By searching for responses that would 
be coded to the new proposed groups, 2 defacto trial 
coding of the groups was achieved. By blowing up the 
number coded to the group by the proper factor, a popu- 
lation estimate for the group could be achieved. In some 
cases, classes were rejected where it was felt that the 
population was indeed too small. In cases where the 
estimates were doubted, the classes were kept and tested 
for viability in a census test. 


Aggregations for a statistical classification 

An examination with population distributions showed 
that the skill level based major groups proposed by EIC 
had an extremely uneven population distribution. Statis- 
tics Canada desired a set of major groups that featured 
a more even population distribution, with a sufficient 
population in each, so that sample surveys other than 
the Census of Population could maximize the occupa- 
tional detail available from these standard aggregates and 
at the same time the Census would have a set of standard 
aggregates that allowed a maximization of cross classi- 
fication possibilities. Aside from the population distribu- 
tion, these groups were designed to offer analytical flexi- 
bility, that had been somewhat inhibited by the strict 
skill level criterion of the EIC groups, in areas known 
to be of interest to users. 

Tables | and 2 list the major groups of the two classi- 
fications, the NOC and the SOC 1991. A good example 
of the different treatment of major groups is found in 
the different disaggregation of the broad occupational cat- 


egory—Sales and Service Occupations. The skill level 
approach resulted in a disaggregation into the three major 
ate Sales and Service Occupations, and Elemental Sales 
and Service Occupations. A very large proportion of the 
Canadian labour force is in this category and a breakout 
into only three groups resulted in major groups with 
extremely large populations. Furthermore, the aggrega- 
group that are of interest to users. For example, police 
officers are combined with barbers and hairstylists in 
an occupation with a certain gender and visible minority 
sensitivity with an occupation that does not have such 
a sensitivity. Furthermore, police officers have working 
environments that have certain risk characteristics and 
work requirements, such as shift work, chat are not shared 
by barbers and hairstylists. In this case, combining police 
officers with firefighters, correctional officers, security 
guards, and similar occupations that provide a protective 
service, resulted in a combination that, although not as 
homogeneous by skill level, was more homogeneous by 
other factors also of interest to many users. 

The large population of this category allowed the cre- 
ation of the nine major groups: Sales and Service Super- 
visors, Wholesale, Technical, Insurance, and Rea! Estate 
Sales Specialists and Retail, Wholesale, and Groin Buy- 
ers; Retail Salespersons and Sales Clerks; Casiiers; Chefs 
and Cooks; Occupations in Food and Beverage Services; 
Occupations in Protective Services; Occupations in Travel 
and Accommodation including Attendants in Recreation 
and Sport; Childcare and Home Support Workers; and 
Sales and Service Occupations N.E.C. 

These groups all have sufficiently large populations 
and the distribution is fairly equal, although Retail Sales 
Persons and Sales Clerks have « very large population 
compared to the others and cannot be broken out any 
further as it is in fact a major group, minor group, and 
unit group. It also serves as a good example of a group 
that has many analytical merits. It is one of the largest 
single c..upations held by women and by part-time work- 
ers. It has seasonal aspects and was greatly affected by 
such topical concerns such as cross border shopping. ii 
is widely dispersed geographically and offers employment 
opportunities for students. Throughout, the major group 
structure created for the SOC 199] has been designed 
to facilitate analysis concerned with gender, proprietor- 
ship, part-time work, etc.; as well as maintaining a mini- 
mum population of about 100,000 persons to facilitate 
requirements such as small area data availability. 

Since many of the 1991 SOC major groups are simple 
splits of the NOC major groups, the resulting loss of 
skill homogeneity has been minimized. Many of these 
splits accentuated certain analytical requirements found 
within the same skill level. For example, splitting Clerical 
Supervisors from Clerical Occupations facilitates certain 


gender and employment equity analysis. in totai, 36 of 
the 47 SOC major groups are equally as homogeneous 
by skill level, as the NOC major groups. 


Adaptations tor the integration of the SOC 1991 
and the NOC 

The integrated structure shares the 10 Broad Occupa- 
tional Categories to be found at the highest level of 
the two classifications. The major groups of the NOC 
group the occupations in each broad category into two 
or three skill levels under each category, resulting in 
26 maior groups. The 47 major groups of the SOC 199! 
are under the same broad categories providing an alter- 
native set of aggregations to meet certain statistical and 
adaptations to the proposed NOC structure required to 
of a few minor groups. The two classifications use the 
that 16 of the NOC unit groups that were necessary 
for the NOC but could not be implemented in the census, 
have been collapsed into 8 unit groups in the SOC. 
These collapses plus an indication of where the collapsed 
group will be found in the SOC, are shown im the NOC. 
It is not, in fact, surprising that at the unit and minor 
group levels it was possible to create groups that met 
both the criterion of the kind of work performed and 
of skill level. It is natural, because the nature of the 
work performed as reflected in the main tasks and duties 
of an occupation determines the education, training, expe- 
rience or inherent talents required. 

The numbering system of a classification derives from 
the higher level a, gregations of the classification. The 
fact that the NOC and SOC 1991 had different structures, 
composed of different major groups and, therefore, a dif- 
ferent order in which the minor groups and unit groups 
would appear in the structure, meant that inevitably the 
same minor and unit groups in the two structures would 
have different identification codes. Employment and Im- 
migration Canada developed a 4-digit numbering system 
for the NOC that reflects the underlying skill level struc- 
ture of the classification and allows the identification 
of the skill level of the groups of which the classification 
is composed. The NOC numbering system also indicates 
the collapsed unit groups previously described. Statistics 
Canada, in turn, developed a hierarchical numbering sys- 
tem, but for the convenience of users, the SOC 199] 
cares a two-part numbering system for the minor and 
unit groups that the two classifications share. The first 
part of the two-part system derives from the structure 
of the SOC 1991 and the second part is the NOC 4 
digit code. This two-part nuinber will be used by Statis- 
tics Canada for disseminating occupational statistics. It 
will have the advantage of indicating to users, where 
a unit or minor group belongs in the NOC skill level 


Structure, and also allows users to group dsta up to 
whichever set of major groups they find useful. 


Summary 
In summary, several steps were taken to create a statis- 


tical classification. The first was to undertake a systematic 
study of the existing classification. These studies re- 
vealed, not only the extent of the problems, but suggested 
that could be split and portions of the “‘not elsewhere 
classified’’ classes that had the potential to become viable 
classes. For creating new unit groups, particular attention 
was paid to the service sector of the economy because 
of its growing significance and impact on the labour 
force. This continued the trend established in the previous 
revision that produced the 1980 SOC where a great ma- 
jority of the new classes created were im the service 
sector. Typical classification improvements suggested by 
the studies included changes to make definitions more 
precise, the addition or subtraction of example titles, and 
collapsing of certain unit groups. In addition, it some- 
times became apparent that when certain groups were 
being confused but should be kept, the impact of coding 
error could be reduced by the placement of the groups 
in the same minor group if they were not so placed 
in the existing classification. A detailed study of re- 
sponses coded to the “‘not elsewhere classifi i 
groups also revealed that they were being used as a 
mechanism for coding vague responses. The detailed anal- 
ysis of vague response coding versus coding of responses 
as classified to the groups revealed the extent of the 
problem and the potential for concealment of information 
inherent in the structure of the existing classification. 

Employment and Immigration Canada undertook sur- 
veys of actual employers, looking at the composition 
and content of jobs at various factories, offices, and other 
work sites. They created and proposed a set of unit 
groups that were deliberately designed to be very homo- 
geneous by skill level and as such ¢*d not require exten- 
sive review on that criterion. They did however require 
an assessment as to their codeability and potential popu- 
lation. This was accomplished by actually coding the 


proposed classes using a large sample of captured r- 
sponses that were assumed to be typical. 

Groups that were clearly not codeable were rejected 
and groups that could be more easily coded, if adjusted, 
were modified. These adjustments were accomplished ei- 
ther by changing the content of the groups or by making 
the definitions and boundaries of the groups more clear 
and precise. This part of the work was done in two 
stages. First, with the help of a sample of responses 
from the 1986 Census of Population and again later after 
a pre-census test that emulated the conditions in which 
the Census of Population is actually conducted. 

Alternative aggregations at the major group level have 
been designed to meet certain analytical needs of users 
and to have a population distribution that permitied maxi- 
mum flexibility and publishability for this level in the 
structure. 


Conciusions 

The most obvious conclusion that we have reached 
is that it is possible to enhance the statistical 
implementability and usefulness of an occupational classi- 
fication by the process that was followed in developing 
the Canadian classification. By formulating some basic 
Objectives for the classification and undertaking the re- 
quired analysis required to achieve the objectives, the 
1991 SOC is a better statistical classification than its 
predecessor. Two important requirements for the analysis 
is the availability of scales indicative of skill attainment 
and a large sample of actual survey responses captured 
in machine readable form. Ideally all responses should 
be captured, as this would give a great amount of flexibil- 
ity in classification development and implemeniation. 
The development of the present integrated system that 
is practically the same at the unit and minor group levels 
and the same at the broad occupational category level 
only differing at the major group levels, optimizes the 
usefulness of the classification to both departments and 
caters to the two expressed needs of users. By adopting 
the two-part numbering system that makes quite clear 
the relationship between the two structures, any confusion 
between the two classifications has been minimized. 


Appendix A. Standard Occupational 
Classification 1991 (SOC 1991) 


The standard occupational classification is the standard 
classification used by Statistics Canada to classify data 
on occupations from the Census of Population. The stand- 
ard occupational classification 1991 (SOC 1991) revises 
and updates the Standard Occupational Classification 
1980 (SOC 1980). The 1991 Census of Population has 
been coded to both SOC 1980 and SOC 1991. 

The SOC 1991 will replace the 1980 SOC as the 
standard for the Census of Population in 1996 and for 
the Labour Force Survey and other surveys at dates to 
be announced in the future. 


The Relationship Between the Standard 
Occupational Classification 1991 and the 
National Occupational Classification 


Statistics Canada and Employment and Immigration Can- 
ada have developed an integrated system of occupational 
classifications in the form of two classifications, the 
Standard Occupational Classification 1991 and the Na- 
tional Occupational Classification. 


Structure 
The two classifications share a common framework. 
They each have a hierarchical structure with unit groups 
at the most detailed level, which aggregate into minor 
groups and major groups and then into broad occupa- 
They have 514 unit groups and 139 minor groups 
in common, and these are the unit and minor 
of the SOC 1991. The minor groups form 
groups in the SOC 1991 and 26 major groups 
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1991 that features a two-part numbering system 


unit groups and minor groups which includes the NOC 
code. This will indicate the place of the group in the 
NOC skill level/skill type structure and facilitate the 
grouping of data to the structure of either or both classi- 
fications. 
Unit groups 

There are 514 unit groups in the SOC and 522 in 
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the NOC. They are identical with the exception 


NOC unit groups that could not be implemented by STC 
and were collapsed into 8 related pairs in the SOC. 
These collapsed unit groups can be identified casily as 
the unique final digit of the SOC code for these groups 
is 0. They are listed in table 1. 


Table 1. SOC unit groups composed of collapsed pairs of 


£034.4160 Health and socie! pol | 4164 Social pol consultants and 


icy researchers, researchers. com | program officers 
Suitants and program officers 4765 Health polcy researchers. 
consultants anc program offwers 


G813.6470 Early chikwod edu | 4214 Early childhood educators 


sionally, the description of the unit groups may vary 
this is only a reflection of the fact that 
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drawn from different sources. The titles shown as exam- 
ples in the two classifications are listed alphabetically 
in the indexes which accompany the classifications. De- 
spite these differences in example titles, there is no sub- 
stan'ive difference in the content of the shared unit 
groups of the two classifications. 


Military unit groups 

The SOC and the NOC also differ in their classification 
of military personnel. All military personnel are classified 
solely on the basis of rank to either one of two SOC 
unit groups: A353.0643 Commissioned Officers, Armed 
Forces and G624.6464 Other Ranks, Armed Forces. On 
tions (0643 Commissioned Officers, Armed Forces and 
6464 Occupations Unique to the Armed Forces) are de- 
fined to include only those military personnel whose oc- 
cupations do not have a civilian counterpart (for example, 
nel whose occupations do have a civilian counterpart 
are classified in the unit group appropriate to the occupa- 
tion (for example, dental officers are classified with den- 
officers). 


Minor Groups 


The content of the 139 minor groups of the SOC 1991 
and the NOC, become comparable once the 16 separate 
groups of the NOC have been collapsed into the 8 and 
assigned to the minor groups shown in table |., with 
the exception of the different treatment of the military 
in the respective classifications. 


Major groups and broad occupational categories 

The two classifications share the same 10 broad occu- 
pational categories. 

The 26 major groups of the NOC group the minor 
groups according to skill level under each broad occupa- 
tional category. In this way the NOC major groups divide 
the 10 broad occupational categories by up to 4 skill 
levels that are defined in terms of education, training, 
experience or inherent talent. This allows for the creation 
of a skill type (broad occupational categories) by skill 
level (major groups) matrix to be found in the NOC. 

In the SOC 1991 the minor groups are grouped into 
47 major groups. This larger number of major groups 
cccurs particularly in the two broad occupational cat- 
egories Sales and Service Occupations and Trades, Trans- 
port and Equipment Operators and Related Occupations. 
These categories have large populations in the labour 
force an’ ‘* was possible to exploit this to create a 
significant: <egee of occupational detail for their major 
groups. The criterion used to create the major groups 
of the SOC 1991 is kind of work performed. Some consid- 


erations that were kept in mind when designing the major 
groups of the SOC was to maximize the occupational 
detail available at the major group level and at the same 
time create groups with a population distribution that 
is 25 even as possible and have a population minimum 
sufficient to be used by the Census of Population for 
increased geographical detail and cross classifications; to 
be suitable as detailed classes for the Labour Force Sur- 
vey, and to serve analytical needs not met by skill level 
major groups. Some of the major groups of the SOC 
1991 are the same as those of the NOC, others are 
subdivisions of NOC major groups and yet others are 
quite different groupings of minor groups. The work per- 
formed focus and the population criteria used to create 
these groups resulted in skill type groups, 36 of which 
are also homogeneous by skil! level. 


The coding system 

The coding system of the SOC 1991 has been designed 
to facilitats the use of the structure of either or both 
classifications. Census of Population data released on the 
basis of the SOC 1991 carries the two-part number, which 
gives users the opportunity to group the data to either 
the major groups of the SOC 1991 or to the major 
groups of the NOC or both. 

The coding system of the occupational groups of the 
SOC 1991 are such that, within each broad occupational 
Category, one or more major groups are identified; within 
each major group, one or more minor groups are identi- 
fied and within each minor group one or more unit 
groups. The functional relationship is reinforced by means 
of the coding system. For example: 


A Management Occupations 

AO Senior Management Occupations 
A01.001 Legislators and Senior Management 
AO11.0011 Legislators 


It should be noted that in the SOC 1991 structure, 
the broad occupational category code is designated by 
a capital letter. The major group is designated by the 
same letter and one digit. For the minor and unit groups, 
a two part numbering system has been adopted. The 
first part of their codes, follows the structure of SOC 
1991. The minor group carries the code of the SOC 
1991 major group to which it belongs, with one additional 
digit. The unit group carries the code of the SOC 1991 
major group to which it belongs, followed by two addi- 
tional digits, the first being that of the minor group 
to which it belongs. After the dot is the actual NOC 
code. 

In the NOC, the broad occupational categories carry 
the numbers 0 to 9. The coding system of the NOC 
follows the hierarchical structure of the classification in 
a manner similar to that of the SOC 1991. For example: 


0 Management Occupations 

00 Senior Management Occupations 
001 Legislators and Senior Management 
0011 Legislators 


Tables 1 and 2 in the paper show the major groups 
of the SOC 1991 and the NOC with their codes in 
the two classifications. 

In the example given above. the two classifications 
follow identical structures. However, in most instances 
the major groups of the two classifications differ. As 
this results in different structures and different codes for 
the miner and unit groups, a two part numbering system 
that incorporates the NOC codes, has been adopted for 
the SOC 1991. 

For example, in the case of the unit group: G612.6262 
Firelighters; G6 indicates the SOC 1991 major group, 
to which it belongs, Occupations in Protective Services 
and 62 indicates that it belongs to the major group, 
Skilled Sales and Service Occupations, in the NOC struc- 
ture. As the coding system of the major groups of the 
NOC reflects their skill levels, with the exception of 
the management occupations, the second digit of the NOC 
code indicates to which of the four skill levels of the 


NOC the unit or minor group belongs. 
NOC SOC 1991 
Sales and service occupations Sales and sevice occupabons 


GO Sales and service supervisors 


64 intermediate sales and service | G1 Wholesale technical. insur- 
ance rea estate sales specialists. 
and retail, wholesale and grain 


buyers 

G2 Fetal salespersons and sales 
Clerks 

G3 Casters 

G4 Chefs and cooks 

GS Occupations in food and 
beverage sence 

G@ Occupations in protective 
semces 

G7 Occupations in travel and 
accommodation including aftend- 
ants in recreation and sport 

GB Chiidcare and home support 
workers 

GS Sales and service occupations 
nec 


The SOC 1991 and SOC 1980 are published by 
Statistics Canada 


Standard Occupational Classification 1991 (to be re- 
leased, July 1993) 


Catalogue # 12—S65E and 12—-S6S5F 
Countries: $112.00 


Standard Occupational Classification 19°" 

Catalogue # 12—S6SE and 12-S6SF 

Price: Canada: $60.00, United States: $72.00. Other 
Countries: $84.00 


Available From: 
Statistics Canada 
Publications Sales 
Tunney’s Pasture, Ottawa, 
Ontario KIA OT6 
Telephone (613) 951-7277 
Toll free telephone 1-800-267-6677 
Fax (613) 951-1584 


Concordance Tables Between the SOC 199] and Soc 
1980 

ships between the 1991 SOC and the 1980 SOC are 

included in the 1991 SOC Manual. The concordances 

are also available in machine readable form directly from 

the Standards Division of Statistics Canada. Telephone 

(613) 951-8576, FAX (613) 951-8576 


The National Occupational Classification has been pub- 
lished by Employment and Immigration Canada 

Catalogue # MPS3-25/1-1993E 

Price: Canada: $89.99 Outside Canada: $117.00 


Available From: 
Canada Communication Group Publishing 
Ottawa, Canada K1A 0S9 


Telephone, For Orders Only, (819) 956-4802 
Fax: (819) 994-1498 


Further information 

Further information about the SOC 1991 and the SOC 
1980 and the availability of various classification compo- 
nents and related products in machine readable form can 
be obtained from: 

Statistics Canada 

Jean Talon Bidg., Section D-8 

Tunney’s Pasture, Ottawa, Ont. 

Telephone (613) 951-8576 

FAX. (613) 951-8576 


Appendix B. 1991 SOC 
Classification Structure 


A—Management Occupations 
AO Senior Management Occupations 


A01.001 Legislators and Senior Management 


Legislators 

Senior managers—financial, 

services 

organizati 

Seni i eaten and 
other services, n.c.c. 

Seni tucti 
utilities, transportation and construction 


Ai Specialist Managers 


All.011 Administrative Services Managers 


A011.001i 
A012.0012 
A013.0013 


A0i 4.9014 


A015.0015 


A016.0016 


AlIL1LO111 
Al12.0112 
A113.0113 
All4.0114 


Financial managers 
Human resources managers 


Purchasing managers 
Other administrative services managers 


Al2.021 Managers in Engineering, Architecture, 
Science and Information Systems 


Engineering, science and architecture 
managers 
Information systems and data processing 


managers 


A121.0210 


A122.0213 


Al3.061 Sales, Marketing and Advertising Managers 


A131.0611 Sales, marketing and advertising managers 
Al4.072 Facility Operation and Maintenance Managers 


A141.0720 Facility operation and maintenance 
managers 


A2 Managers in Retail Trade, Food And 
Accommodation Services 


A2!.062 Managers in Retail Trade 
A211.0621 Retail trade managers 
A22.063 Managers in Food Service and Accommodation 


A30.012 Managers in financial and business services 


A301.0121 Insurance, real estate and financial 
brokerage managers 

A302.0122 Banking, credit and other investment 
managers 

A303.0123 Other business services managers 


A31.013 Managers in Communication (except 
Broadcasting) 

A311.0131 Telecommunication carriers managers 

A312.0132 Postal and courier services managers 

A32.031 Managers in Health, Education, Social and 
Community Services 


A321.031i 
A322.0312 


Managers in health care 
Administrators in post-secondary education 
and vocational training 

School principals and administrators of 
elementary and secondary education 
Managers in social, community and 
correctional services 


A323.0313 


A324.0314 


A33.041 Managers in Public Administration 
A331.0411 Government miuagers in health and social 
policy development and program 
Government managers in economic analysis, 
policy development and program 
administration 

Government managers in ecucation policy 


A332.0412 


A333.0413 


A334.0414 Other managers in public administration 


A34.051 Managers in Art, Culture, Recreation and 
Sport 


A341.0511 Library, archive, museum and art gallery 


managers 

A342.0512 Managers in publishing, motion pictures, 
broadcasting and performing arts 

A343.0513 Recreation and sport program and service 
directors 

A35.064 Managers in Protective Service 


A351.0641 Commissioned police officers 
A352.0642 Fire chiefs and senior fire-fighting officers 
A353.0643 Commissioned officers, armed forces 


A36.065 Managers in Other Services 
A361.0651 Other services managers 
A37.071 Managers in Construction and Transportation 


A371.0711 Construction managers 
A372.0712 Residential home builders and renovators 


A373.0713 Transportation managers 
A38.081 Managers in Primary Production (except 
Agriculture) 
Primary production managers (except 
agnculture) 
A39.091 Managers in Manufacturing and Utilities 


A4381.0811 


A391.0911 Manufacturing managers 
A392.0912 Utilities managers 


B—Business, Finance And 
Administration Occupations 


BO Professional Occupations in Business And 
Finance 


BO1].111 Auditors, Accountants and Investment 


Professionals 
BOLi.i111 Financial auditor and accountants 
BOi2.1112 Financial and investment aualysts 
BO13.1113 Securities agents, investment dealers and 
traders 
BO14.1114 Other financial officers 
BO2.112 Human Resources and Business Service 
Professionals 
BO21.1121 Specialists in human resources 


BO22.1122 


Professional occupations in business 
services tO management 


Bi Finance And insurance Administrative 
Occupations 


B11.123 Finance and Insurance Administrative 
Occupations 


B111.1231 
B112.1232 
B113.1233 
B114.1234 
B115.1235 
B116.1236 


B2 Secretaries 


B21.124 Secretaries, Recorders and Transcriptionists 


B211.1241 
B212.1242 
B213.1243 
B214.1244 


Secretaries (except legal and medical) 
Legal secretaries 
Medical secretaries 


B3 Administrative And Regulatory Occupations 
B31.122 Administrative and Regulatory Occupations 


B311.1221 
B312.1222 
B313.1223 
B314.1224 
B315.1225 
B316.1226 
B317.1227 
B318.1228 


B4 Clerical Supervisors 
B41.121 Clerical Supervisors 


B411.1211 


B412.1212 
B413.1213 


B414.1214 


B415.1215 


Supervisors, general office and 
administrative support clerks 

Supervisors, finance and insurance clerks 
Supervisors, library, correspondence and 
related information clerks 

Supervisors, mail and message distribution 
occupations 

Supervisors, recording, distributing and 
scheduling occupations 


BS Clerical Occupations 
BS1.141 Clerical Occupations, General Office Skills 


BS11.1411 


General office clerks 


B512.1412 Typists and word processing operators 


B513.1413 
BS14.1414 


BS2.142 


B521.1421 
B5S22.1422 
B523.1423 
BS24.1424 


Records and file clerks 


Office Equipment Operators 


Computer operators 

Data entry clerks 
Typesetiers and related occupations 
Telephone operators 


B53.143 Finance and Insurance Clerks 


B531.1431 
BS32.1432 
B533.1433 
B534 1434 


B535.1435 


BS4.144 


B541.1441 
BS42.1442 
BS43.1443 


Accounting and related clerks 

Payroll clerks 

Tellers, financial services 

Banking, insurance and other financial 
clerks 

Collectors 


Administrative Support Clerks 


Administrative clerks 
Personsel clerks 
Court clerks 


B55.145 Library, Correspondence and Related 
Information Clerks 


B551.1451 
B552.1452 


B553.1453 


B554.1454 


Library Clerks 

Correspondence, publication and related 
clerks 

Customer service, information and related 
clerks 

Survey interviewers and statistical clerks 


B56.146 Mail and Message Distribution Occupations 


BS61.1461 
B562.1462 
BS63.1463 


BS7.147 


Mail, postal and related clerks 
Letter carriers 
Couriers and messengers 


Recording, Scheduling and Distributing 


Occupations 


B5S71.1471 
B5S72.1472 
BS73.1473 
BS74.1474 
B5S75.1475 
BS76 1476 


Shippers and receivers 

Storekeepers and parts clerks 

Production clerks 

Purchasing and inventory clerks 
Dispatchers and radio operators 
Transportation route and crew schedulers 
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C01.211 


CO11.2i11 
C012.2112 
C013.2113 
C014.2114 
C015.2115 


C02.212 Life Science Professiorals 


C021.2121 
C022.2122 
C023.2123 


C03.213 Civil, Mechanical, Electrical and Chemical 
Engineers 


C031.2131 
C032.2132 
C033.2133 
C034.2134 


C04.214 Other Engineers 


C041.2141 
C042.2142 
C043.2143 
C044.2144 
C045.2145 
C046.2146 
C047.2147 
C048.2148 


C05.215 


C0S51.2151 
C0S2.2152 
C053.2153 
C054.2154 


C06.216 Mathematicians, Systems Analysts and 
Computer Programmers 


C061.2161 
C062.2162 


Physical Science Professionals 


Architects, Urban Planners and Land 
Surveyors 


Computer systems analysts 
C063.2163 Computer prograi.imers 


Biologists and related scientists 

Forestry professionals 

Agricultural representatives, consultants and 
specialists 


Civil engineers 

Dataalied anal 
Electrical and electronics engineers 
Chemical engineers 


Industrial and manufacturing engineers 
Metallurgical and materials engineers 
Mining engineers 

Geological engi 

Petroleum engineers 

Aerospace engineers 

Computer engineers 

Other professional engineers, n.e.c. 


Architects 

Landscape architects 

Urban and land use planners 
Land surveyors 


Mathematicians, siatisticians and actuaries 


a 


C11.221 Technical Occupations in Physical Sciences 


C111.2211 


C112.2212 


C113.2213 


technicians 
technicians 


- ineical tectenici 


C12.222 Technical Occupations in Life Sciences 


C121.2221 
C122.2222 
C123.2223 
C124.2224 
C125.2225 


C13.223 Technical Occupations in Civil, Mechanical 
and Industrial Engineering 


C131.2230 


C132.2232 


C133.2233 


Civil engineering technologists and 
technicians 
Industrial engineering and manufacturing 


technologists and technicians 

C14.224 Technical Occupations in Electronics and 

Electrical Engineering 

C141.2241 Electrical and electronics engineering 

C142.2242 Electronic service technicians (household 
and business equipment) 

©143.2243 Industrial instrument technicians and 
mechanics 

C144.2244 Aircraft instrument, electrical and avionics 


mechanics, technicians and inspectors 


C1I5.225 Technical Occupations in Architecture, 
Drafting, Surveying and Mapping 


C151.2251 
C152.2252 
C153.2253 
C154.2254 
C155.2255 


Architectural technologists and technicians 
Industrial designers 

Survey technologists and technicians 
Mapping and related technologists and 
technicians 


C16.226 Other Technical Inspectors and Regulatory 
Officers 


C161.2261 


Nondestructive testers and inspectors 
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C17.227 Transportation Officers and Controllers 


C171.2271 


C172.2272 
Ci73.2273 
C174.2274 
C175.2275 


Air pilots, flight engineers and flying 
instructors 

Ag traffic control occupations 

Deck officers, water transport 
Engineer officers, water transport 
Railway and marine ‘raffic controllers 


D—Health Occupations 


DO Professional Occupations in Heaith 
DO1.311 Physicians, Dentists and Veterinarians 


DO11.3111 
DO12.3112 
DO013.3113 
DO014.3114 


Specialist physici 
Dentists 
Venestondt 


DO02.312 Optometrists, Chiropractors and Other Health 
Diagnosing and Treating Professionals 


DO21.3121 
D022.3122 
D023.3122 


Optometrists 
Chiropractors 
Other professional occupations in health 


D03.313 Pharmacists, Dietitians and Nutritionists 


D031 .3131 
D032.3132 


Pharmacists 
Dictitene ond entrant 


D04.314 Therapy and Assessment Professionals 


D041 .3141 


D042.3142 
D043.3143 
D044,3144 


Audiologists and speech-language 
pathologists 

Physiott : 

Occupational therapists 

Other professional occupations in therapy 


and assessment 


D1 Nurse Supervisors And Registered Nurses 
D11.315 Nurse Supervisors and Registered Nurses 


D111.315! 
D112.3152 


Head nurses and supervisors 
Registered nurses 


Technical And Related Occupations In 


D21.321 Medical Technologists and Technicians (except 
Dental Health) 


D211.3211 


D212.3212 
D213.32i3 
D214.3214 


D215.3215 
D216.3216 
D217.3217 
D218.3218 


D219.3219 


Medical laboratory technologists and 

Medical lal hnici 

Animal health technologists 

Respiratory therapists and clinical 
— 


D22.322 Technical Occupations in Dental Health Care 


D221.3221 
D222.3222 
D223.3220 


Denturists 

Dental hygienists and dental therapists 
Dental technicians and laboratory bench 
workers 


D23.323 Other Technical Occupations in Health Care 
(except Dental) 


D231.3231 
D232.3232 


D233.3233 
D234.3234 


D235.3235 


Opticians 

Midwives and practitioners of natural 
healing 

Registered nursing assistants 

Ambulance attendants and other paramedical 
occupations 

Other technical occupations in therapy and 
assessment 


D3 Assisting Occupations in Support Of Health 
Services 


D31.341 Assisting Occupations in Support of Health 
Services 


D311.3411 
312.3413 
D313.3414 


Dental assistants 

Nurse aides and orderlies 

Other aides and assistants in support of 
health services 
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E—Occupations In Social Science, 
Education, Government Service And 


Religion 


E0 Judges, Lawyers, Psychologists, Social 
Workers, Ministers Of Religion And Policy 
And Program Officers 


E01.411 Judges, Lawyers and Que! 


011.4111 
E012.4112 


otaries 


Judges 
Lawyers and Quebec notaries 


£02.415 Psychologists, Social Workers, Counsellors, 
Clergy and Probation Officers 


E£021.4151 
E022.4152 
E023.4153 


E024.4154 
E025.4155 


Psychologists 

Social workers 

Family, marriage and other related 
counsellors 

Ministers of religion 

Probation and parole officers and related 
occupations 


E03.416 Policy and Program Officers, Researchers and 


E£031.4161 


E032.4162 


E033.4163 


E034.4160 


E035.4166 


E036.4167 


E037.4168 
E038.4169 


Consultants 


Natural and applied science policy 
researchers, consultants and program 
officers 

Economists and economic policy researchers 
and analysts 

Economic development officers and 
marketing researchers and consultants 
Health and social policy researchers, 
consultants and program officers 
Education policy researchers, consultants 
and program officers 

Recreation and sports program supervisors 
and consultants 

Program officers unique to government 
Other professional occupations in social 
science 


E1 Teachers And Professors 


E11.412 University Professors and Assistants 


E111.4121 
E112.4122 


University professors 
Post-secondary teaching and research 
assistants 


E12.413 Coliege and Other Vocational Instructors 


E121.4131 


College and other vocational instructors 


* _- *- - * . 


E13.414 Secondary and Elementary School Teachers 
and Counsellors 


E131.4141 Secondary school teachers 


E132.4142 Elementary school and kindergarten teachers 
E133.4143 School and guidance counsellors 


E2 Paralegals, Social Services Workers And 


Occupations In Education And Religion, 
N.E.C. 


E21.421 Paralegals, Social Services Workers and 
Occupations in Education and Religion, n.e.c. 


E211.4211 
E212.4212 
E213.4213 
E214.4215 Instructors and teachers of disabied persons 
E215.4216 
E216.4217 


F—Occupations In Art, Culture, 
Recreation And Sport 


FO Professional Occupations in Art And Culture 


FO1.S11 Librarians, Archivists, Conservators and 
Curators 


FOLI.SI11 
FO12.5112 
FO13.S113 


F02.512 


Librarians 
Conservators and curators 
Archivists 


Writing, Translating and Public Relations 


Professionals 


FO21.5121 
F022.5122 
F023.5123 
F024.5124 


F025.5125 


Writers 

Editors 

Journalists 

Professional occupations in public relations 
and communications 

Translators, terminologists and interpreters 


F03.513 Creative and Performing Artists 


F031.5131 


F032.5132 
F033.5133 
F034.5134 
F035.5135 
F036.5136 


Producers, directors, choreographers and 
related occupations 

Conductors, composers and arrangers 
Musicians and singers 

Dancers 

Actors 


Painters, sculptors and other visual artists 
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Fi Technical Occupations in Art, Culture, 
Recreation And Sport 


F11521 Technical Occupations in Libraries, Archives, 
Museums and Galleries 


F111.5211 Library and archive technicians and 
assistants 
F112.5212 Technical occupations related to museums 


and galleries 
Photographers, Graphic Arts Technicians and 
Technical Occupations in Motion Pictures, 
Broadcasting and the Performing Arts 

Photographers 

Film and video camera operators 


F12.522 


F121.5221 
F122.5222 
F123.5223 
F124.5224 
F125.5225 
F126.5226 


F127.5227 


F13.523 Announcers and Other Performers 


F131.5231 
F132.5232 


F14524 


F141.5241 
F142.5242 
F143.5243 


F144.5244 
F145.5245 


Announcers and other broadcasters 
Other performers 


Creative Designers and Craftspersons 


Graphic designers and illustrating artists 
Interior designers 

Theatre, fashion, exhibit and other creative 
designers 

Artisans and craftspersons 
Patternmakers—textile, leather and fur 
products 


F15.525 Athletes, Coaches, Referees and Related 
Occupations 


F151.5251 
F152.5252 
F153.5253 
F154.5254 


Athletes 

Coaches 

Sports officials and referees 

Program leaders and instructors in recreation 
and sport 


G—Sales And Service Occupations 
GO Sales And Service Supervisors 


G01 .621 
G011.6211 


Sales and Service Supervisors 


Retail trade supervisors 


G012.6212 
G013.6213 
G014.6214 
G015.6215 
G016.6216 


G1 Wholesale, Technical, insurance, Real Estate 


Sales Specialists, And Retail, Wholesale, 
And Grain Buyers 


G11.641 Sales Representatives, Wholesale Trade 


G111.6411 


Sales representatives, wholesale trade 


(nontechnical) 
G12.622 Technical Sales Specialists, Wholesale Trade 
G121.6221 Technical sales specialists, wholesale trade 


G13.623 Insurance and Real Estate Sales Occupations 
and Buyers 


G131.6231 
G132.6232 
G133.6233 
G134.6234 


Insurance agents and brokers 

Real estate agents and salespersons 
Retail and wholesale buycrs 
Grain elevator operators 


G2 Retail Salespersons And Sales Clerks 


G21 .642 
G211.6412 


Retail Salespersons and Sales Clerks 


Retail salespersons and sales clerks 


G3 Cashiers 
G31.661 Cashiers 


G311.6611 


Cashiers 


G4 Chefs And Cooks 


G41.624 
G411.6241 


Chefs and Cooks 
Chefs 


G412.6242 Cooks 
G5 Occupations in Food And Beverage Service 


G51 .645 
G511.6451 


Occupations in Food and Beverage Service 
Maitres dhdtel and hosts/hostesses 


G512.6452 Bartenders 
G513.6453 Food and beverage servers 


G6 Occupations in Protective Services 
G61.626 Police Officers and Fire-fighters 


G61 1.6261 


Police officers (except commissioned) 


G612.6262 Fire-fighters 
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G62.646 Other Occupations in Protective Service 


G621.6461 
G622.6462 
G623.6463 


G624.6464 
G625.6465 


Correctional service officers 

By-law enforcement and other regulatory 
officers, n.e.c. 

Other ranks, armed forces 


G631.6651 


Security guards and related occupations 


G7 Occupaticns In Travel And Accommodation 
Including Attendants In Recreation And 


Sport 
G71.643 Occupations in Travel and Accommodation 


G711.6431 
G712.6432 


Travel counsellors 


G713.6433 
G714.6434 


G715.6435 


Pursers and flight attendants 

Airline sales and service agents 

Ticket and cargo zgents and related clerks 
(except airline) 

Hotel front desk clerks 


G72.644 Tour and Recreational Guides and Amusement 
Occupations 


G721.6441 
G722.6442 


G73.667 


Tour and travel guides 
Outdoor sport and recreational guides 


Other Attendants in Travel, Accommodation 


and Recreation 


G731.6670 


G732.6672 


Attendants in amusement, recreation and 
sport 

Other attendants in accommodation and 
travel (except airline travel) 


G8 Childcare And Home Support Workers 


G81 .647 Childcare and Home Support Workers 


G811.6471 


G812.6472 


G8 13.6470 
G814.6474 


Visiting homemakers, housekeepers and 
related occupations 
Elementary and secondary school teacher 
assistants 


Early childhood educators and assistants 
Babysitters, nannies and parents’ helpers 


G9 Sales And Service Occupations N.E.C. 


G91.627 Technical Occupations in Personal Service 


G91 1.6271 
G912.6272 


Hairstylists and barbers 
Funeral directors and embalmers 


G92.648 Other Occupations in Personal Service 


G921.6481 
G922.6482 


G923.6483 
G924.6484 


Image, social and other personal consultants 
occupations 

Pet groomers and animal care workers 
Other personal service occupations 


H014.7214 


H015.7215 
H016.7216 


HO17.7217 


G93.666 Cleaners 


G931.6661 Light duty cleaners 

G932.6662 Specialized cleaners 

G933.6663 Janitors, caretakers and building 
superintendents 

G94.625 Butchers and Bakers 


G941.6251 Butchers and meat cutters, retail and 


wholesale 
G942.6252 Bakers 


G95.663 Elemental Medical and Hospital Assistants 
G951.6631 Elemental medical and hospital assistants 
G96.664 Food Counter Attendants and Kitchen Helpers 


G961.6641 Food service counter attendants and food 
preparers 
G962.6642 Kitchen and food service helpers 


G97.662 Other Sales And Related Occupations 


G971.6621 Service station attendants 
G972.6622 Grocery clerks and sheif stockers 
G973.6623 Other elemental sales occupations 


G98.668 Other Elemental Service Occupations 


G981.6681 Dry cleaning and laundry occupations 
G982.6682 Ironing, pressing and finishing occupations 
G983.6683 Other elemental service occupations 


H—Trades, Transport And Equipment 
Operators And Related Occupations 


HO Supervisors And Contractors in Trades And 
Transportation 


H01.721 Contractors and Supervisors, Trades and 
Related Workers 


HO11.7211 
HO12.7212 


H013.7213 


HO18.7218 
H019.7219 


H02.722 Supervisors, Railway and Motor 
Transportation Occupations 


HO021.7221 
H022.7222 


Supervisors, motor transport and other 
ground transit operators 


H1 Construction Trades 
H11.725 Plumbers, Pipefitters and Gas Fitters 


H111.72S1 
H112.7252 


H113.7253 


Plumbers 

Steamfitters, pipefitters and sprinkler system 
installers 

Gas fitters 


H12.727 Carpenters and Cabinetmakers 


H121.7271 
H122.7272 


Carpenters 
Cabinetmakers 


H13.728 Masonry and Plastering Trades 


H131.7281 
H132.7282 
H133.7283 
H134.7284 


Bricklayers 

Cement finishers 

Tilesetters 

Plasterers, drywall installers and finishers 
and lathers 


H14.729 Other Construction Trades 


H141.7291 
H1 42.7292 
H143.7293 


Roofers and shinglers 


H21.724 Electrical Trades and Telecommunication 
Occupations 


H211.7241 


H212.7242 


Electricians (except industrial and power 


system) 
Industrial electricians 


kia 


H213.7243 
H214.7244 
H215.7245 
H216.7246 


H217.7247 


Power system electricians 

Electrical power line and cable workers 
Telecommunications line and cable workers 
Telecommunications installation and repair 
workers 

Cable television service and maintenance 
technicians 


H22.735 Stationary Engineers and Power Station and 
System Operators 


H221.7351 


H222.7352 


Stationary engineers and auxiliary 
equipment operators 
Power systems and power station operators 


H3 Machinists, Metal Forming, Shaping And 
Erecting Occupations 


H31.723 Machinists and Related Occupations 


H311.7231 


H312.7232 


Machinists and machining and tooling 


inspectors 
Too! and die makers 


H32.726 Metal Forming, Shaping and Erecting 
Occupations 


H321.7261 
H322.7262 
H323.7263 


H324.7264 
H325.7266 


Sheet metal workers 

Boilermakers 

Structural metal and platework fabricators 
and fitters 

Ironworkers 

Blacksmiths and die setters 


H4 Mechanics 


H41.73! 


Machinery and Transportation Equipment 


Mechanics (except Motor Vehicle) 


H411.7311 


H412.7312 
H413.7313 


H414.7314 
H415.7315 
H416.7316 
H417.7317 
H418.7318 


Construction millwrights and industrial 
mechanics (except textile) 

Heavy-duty equipment mechanics 
Refrigeration and air-conditioning 
mechanics 

Railway carmen/women 

Aircraft mechanics and aircraft inspectors 
Machine fitters 


Textile machinery mechanics and repairers 
Elevator constructors and mechanics 


42.732 Motor Vehicle Mechanics 


H432.7332 
H433.7333 
H434.7334 
H435.7335 


Electrical mechanics 
Motorcycle and other related mechanics 
Other small engine and equipment 
mechanics 


H5 Other Trades N.E.C. 


H51.734 Upholsterers, Tailors, Shoe Repairers, 
Jewellers and Related Occupations 


HS11.7341 
H512.7342 
H513.7343 
H514.7344 


Jewellers, watch repairers and related 
occupations 


H52.738 Printing Press Operators, Commercial Divers 
and Other Trades and Related Occupations, 


n.€.C. 


H521.7381 
H522.7382 
H5S23.7383 


Printing press operators 
Commercial divers 
Other trades and related occupations 


H53.744 Other Installers, Repairers and Servicers 


H531.7441 


H532.7442 
H533.7443 


HS34.7444 
H535.7445 


Residential and commercial installers and 
servicers 

Waterworks and gas maintenance workers 
Automotive mechanical installers and 
servicers 

Pest controllers and fumigators 

Other repairers and servicers 


H6 Heavy Equipment And Crane Operators 
including Drillers 


H61.742 Heavy Equipment Operators 


H611.7421 
H612.7422 


Heavy equipment operators (except crane) 
Public works maintenance equipment 
operators 


H62.737 Crane Operators, Drillers and Blasters 


H621.7371 
H622.7372 


H623.7373 


Crane operators 

Drillers and blasters—surface mining, 
quarrying and construction 

Water well drillers 


H7 Lear o-ring, «ae ny penning 


H421.7321 Motor vehicle mechanics, technicians and Related Workers, 
mechanical repairers 
H422.7322 Motor vehicle body repairers 71.741 Motor Vehicle and Transit Drivers 
43.733 Other Mechanics H711.7411 Truck drivers 
H712.7412 Bus drivers and subway and other transit 
H431.7331 Oil and solid fuel heating mechanics operators 
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H713.7413 Taxi and limousine drivers and chauffeurs 
H714.7414 Delivery drivers 


H72.736 Train Crew Operating Occupations 


H721.7361 Railway and yard locomotive engineers 
H722.7362 Railway conductors and brakemen/women 


H73.743 Other Transport Equipment Operators and 
Related Workers 


H731.7431 
H732.7432 
H733.7433 
H734.7434 
H735.7435 


Railway yard workers 

Railway track maintenance workers 

Deck crew, water transport 

Engine room crew, water transport 

Lock and cable ferry operators and related 
occupations 

Boat operators 

Air transport ramp attendants 


H8 Trades Helpers, Construction And 
Transportation Labourers And Related 
Occupations 


H81.745 Longshore Workers and Material Handlers 


H811.7451 Longshore workers 
H812.7452 Material handlers 


H736.7436 
H737.7437 


H82.761 Trades Helpers and Labourers 


H821.7611 Construction trades helpers and labourers 
H822.7612 Other trades helpers and labourers 


H83.762 Public Works and Other Labourers, n.e.c. 


H831.7621 
H832.7622 


Public works and maintenance labourers 
Railway and motor transport labourers 


!—Occupations Unique To Primary 
industry 
10 Occupations Unique To Agriculture 


Excluding Labourers 


101.825 Contractors, Operators and Supervisors in 
Agriculture, Horticulture and Aquaculture 


1011.8251 
1012.8252 


Farmers and farm managers 

Agricultural and related service contractors 
and managers 

1013.8253 Farm supervisors and specialized livestock 
1014.8254 
1015.8255 


1016.8256 
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1017.8257 Aquaculture operators and managers 
102.843 Agriculture and Horticulture Workers 


1021.8431 General farm workers 
1022.8432 Nursery and greenhouse workers 


Occupations Unique To Forestry Operations, 
Mining, Olli And Gas Extraction, And Fishing, 
Excluding Labourers 

111.821 Supervisors, Logging and Forestry 
Supervisors, logging and forestry 

112.822 Supervisors, Mining, Oil and Gas 


1121.8221 Supervisors, mining and querrying 
1122.8222 Supervisors, oil and gas drilling and service 


113.823 Underground Miners, Oil and Gas Drillers and 


i 


1111.8211 


Related Workers 
1131.8231 | Underground production and development 
miners 
1132.8232 Oil and gas well drillers, servicers, testers 
and related workers 
114.841 Mine Service Workers and Operators in Oil 
and Gas Drilling 
1141.8411 | Underground mine service and support 
workers 
1142.8412 Oil and gas well drilling workers and 
services operators 
115.824 Logging Machinery Operators 
1151.8241 Logging machinery operators 
116.842 Logging and Forestry Workers 
1161.8421 Chain-saw and skidder operators 


1162.8422 Silviculture and forestry workers 


117.826 Fishing Vessel Masters and Skippers and 


Fishermen/women 
1171.8261 Fishing masters and officers 
1172.8262 Fishing vessel skippers and 

fishermen/ women 


118.844 Other Fishing and Trapping Occupations 


1181.8441 Fishing vessel deckhands 
1182.8442 Trappers and hunters 


Primary Production Labourers 


121.861 Primary Production Labourers 

1211.8611 Harvesting labourers 

1212.8612 Landscaping and grounds maintenance 
labourers 

1213.8613 Aquaculture and marine harvest labourers 

1214.8614 Mime labourers 

1215.8615 Oil and gas drilling, servicing and related 
labourers 

1216.8616 Logging and forestry labourers 

J—Occupations Unique To Processing, 
Manufacturing And Utilities 


J12.941 Machine Operators and Related Workers in 
Metal and Mineral Products Processing 


J121.9411 Machine operators, mineral and metal 
processing 

Foundry workers 
operators and glass cutters 

Concrete, clay and stone forming operators 
Inspectors and testers, mineral and metal 
processing 


J122.9412 
J123.9413 


J124.9414 
J125.9415 


J13.942 Machine Operators and Related Workers in 
Chemical, Plastic and Rubber Processing 


J131.9421 
J132.9422 
J133.9423 


J134.9424 


Chemical pliant machine operetors 
Rubber processing machine operators and 
related workers 

Water and waste plant operators 


JO11.9211 Supervisors, mineral and metal processing 

J012.9212 Supervisors, petroleum, gas and chemical 

J013.9213 Supervisors, food, beverage and tobacco 
processing 

J014.9214 Supervisors, plastic and rubber products 
manufacturing 

J015.9215 Supervisors, forest products processing 

J016.9216 Supervisors, textile processing 

JO2.922 Supervisors, Assembly and Fabrication 

J021.9221 Supervisors, motor vehicle assembling 

J022.9222 Supervisors, electronics manufacturing 

J023.9223 Supervisors, electrical products 
manufacturing 

J024.9224 Supervisors, furniture and fixtures 
manufacturing 

J025.9225 Supervisors, fabric, fur and leather products 
manufacturing 

J026.9226 Supervisors, other mechanical and metal 
products manufacturing 

J027.9227 Supervisors, other products manufacturing 


J1 Machine Operators In Manufacturing 
J11.923 Central Control and Process Operators in 


Manufacturing and Processing 
J111.9231 Central control and process operators, 
mineral and metal processing 
J112.9232 Petroleum, gas and chemical process 
operators 
J113.9233 Pulping control operators 
J114.9234 Papermaking and coating control operators 


J14.943 Machine Operators and Related Workers in 
Pulp and Paper Production and Wood 


Processing 
J141.9431 Sawmill machine operators 
J142.9432 Pulp mill machine operators 
J143.9433 Papermaking and finishing machine 
operators 
J144.9434 Other wood processing machine operators 
J145.9435 Paper converting machine operators 
J146.9436 Lumber graders and other wood processing 
inspectors and graders 
J15.944 Machine Operators and Related Workers in 
Textile Processing 
J151.9441 Textile fibre and yarn preparation machine 
operators 
J152.9442 Weavers, knitters and other fabric-making 
occupations 
J153.9443 Textile dyeing and finishing machine 
operators 
J1$4.9444 Textile inspectors, graders and samplers 


J16.945 Machine Operators and Related Workers in 
Fabric, Fur and Leather Products 


Manufacturing 
Sewing machine operators 
Fabric, fur and leather cutters 
Hide and pelt processing workers 
Inspectors and testers, fabric, fur and leather 
products manufacturing 


J161.9451 
J162.9452 
J163.9453 
J164.9454 


J17.946 Machine Operators and Related Workers in 


Food, Beverage and Tobacco Processing 
J171.9461 Process control and machine operators, food 
and beverage processing 
J172.9462 Industrial butchers and meat cutters, poultry 
preparers and related workers 


J173.9463 Fish plant workers 
J174.9464 Tobacco processing machine opera.ors 
J175.9465 Testers and graders, food and beverage 


J18.947 Printing Machine Operators and Related 
Occupations 


J181.9471 Printing machine operators 

J182.9472 Camera, platemaking and other pre-press 
occupations 

J183.9473 Binding and finishing machine operators 

J184.9474 Photographic and film processors 


J19.951 Machining, Metalworking, Woodworking and 
Related Machine Operators 


J191.9511 Machining tool operators 

J192.9512 Forging machine operators 

J193.9513 Woodworking machine operators 
J194.9514 Metalworking machine operators 
J195.9510 Welders and Soldering machine operators 
3196.9516 Other metal products machine operators 
J197.9517 Other products machine operators 


J2  Assembiers in Manufacturing 


J21.948 Mechanical, Electrical and Electronics 
Assemblers 


J211.9481  Ajrcraft assemblers and aircraft assembly 


inspectors 
J212.9482 Motor vehicle assemblers, inspectors and 
testers 


J213.9483 Electronics assemblers, fabricators, 
inspectors and testers 
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J311.9611 
J312.9612 
J313.9613 
J314.9614 
J315.9615 


J316.9616 
J317.9617 


J318.9618 
J319.9619 


The National Occupational 
Classification of Canada 


Margaret Roberts 
Employment and Immigration Canada 


The National Occupational Classification (NOC) is a 
system that classifies and describes occupations in the 
Canadian labour market. It is based on several years 
of extensive occupational research and analysis and re- 
placed the Canadian Classification and Dictionary of Oc- 
cupations (CCDO) in the spring of 1993. The NOC pre- 
sents a new structural context for the Canadian labour 
market, reflecting occupational changes that have taken 
place over the past two decades. Unlike the CCDO, the 
NOC does not include dictionary-style definitions of oc- 
cupations, nor does it code and differentiate thousands 
of specific jobs. Rather, occupations are classified into 
522 groups, to which over 25,000 job titles are assigned. 
The NOC serves as a framework whose main function 
is to provide structure and meaning to the labour market 
as a whole. 


Levels of aggregation 

The NOC structure is a three-tiered hierarchical ar- 
rangement of occupational groupings. It is comprised of 
26 major groups (the broadest level), 139 minor groups 
(the intermediate level), and 522 unit groups (the detailed 
level). The NOC aiso includes over 25,000 occupational 
titles that have been assigned to unit groups. 
its own unique code. A 2-digit code is assigned at the 
major gioup level. A third digit is added at the minor 
group level and a fourth digit is added at the unit group 


level. For example: 
Major Group 31: Professional occupations in health 


Minor Group 314: Professional occupations in therapy 
and ass*ssment 


Unit Group 3142: Physiotherapists 


Classification criteria 

Classification systems, including the CCDO, have his- 
torically used the criterion of “‘type of work performed’’ 
as the basis for grouping occupations. The NOC retains 
this criterion (labelled the skill type criterion), but has 
complemented it with a second criterion: the type and 
length of education and training that are required to per- 
form the occupation (the skill level criterion). Occupa- 
tional groupings in the NOC, at all levels, reflect these 
two main classification criteria to as great an extent as 


possible. 
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The use of two criteria in the NOC means that the 
classification can be organized or viewed either from 
a skill level perspective, a skill type perspective or a 
to approach the 26 major groups from the perspective 
that is best suited to their needs. 

Two other factors were also considered in the develop- 
ment of NOC groups. First, industry was considered 
where a specific industry was the sole supplier for a 
particular occupation (for example, unit group 9482, 
Motor vehicle assemblers, inspectors, and testers). Sec- 
ond, a sub-function of the skill type and skill level criteria 
is worker mobility. A deliberate attempt was made to 
group occupations by degree of mobility, that is, workers 
generally are more likely to be able to move to other 
occupations in their own unit group than to occupations 
in other unit groups. 

The NOC is organized first by broad skill type and 
then by skill leve/ within each skill type category. The 
skill type and skill level of each major, minor and unit 
group are indicated by the first two digits of the code. 


Skill level. The concept of skill level in the NOC is 
defined as the type and length of education, training 
or experience that is required for employment in an occu- 
pation. In classifying occupations at the unit group level, 
an attempt was made to include occupations that share 
similar employment requirements. Upon doing so, four 
broad skill level categories emerged, which can be de- 
scribed as follows: 


Skill level A: Occupations “hat generally require comple- 
tion of a university program at the Bachelor's, Mas- 
ter’s, or Doctorate level; 


Skill level B: Occupations that require 1-3 years of post- 
secondary education (college or university): occupa- 
tions that require completion of a 2- to 5-year appren- 
ticeship program; occupations that require a combina- 
tion of specialized training and several years of experi- 
ence in another occupation; 

Skill level C: Occupations that require high school edu- 


cation combined with up to | year of post-secondary 
education or on-the-job training; 


Skill level D: Occupations that require some high school 
* bi j th a } * of t * 
education ponet - 


Each major, minor, and unit group in the NOC falls 
within one of these skill level categories. The four skill 
level categories are broad aggregates, but nevertheless 
reflect the main types of employment requirements that 
characterize the labour market. 


Skill type. The concept of skill type in the NOC is 
defined as the type of work performed: To as great an 
extent as possible, occupations that are similar in this 
respect are classified together. As NOC unit groups were 
These nine categories do not represent a formal aggrega- 
tion level and should not be confused with the major 
group level of the classification. Rather, the categories 
offer an organizational principle for approaching the NOC 
from a skill type perspective. Each unit group, minor 
group and non-management major group belongs to one 
of the nine skill type categories. The skill type categories 
are comprised of: 


Legislators and senior management: 
This skill type category contains legislators and senior 
management occupations. Middle and other management 
are assigned to the appropriate skill type 
category. 


Natural and applied science: 

technical occupations in the sciences, including physical 
and life sciences, engineering and architecture. 

Health: 

directly to patients or in support of professional and tech- 
nical staff. 

Social sci:nce, education, government service, and reli- 
gion: 

This skill type category includes a range of occupations 
that are concerned with law, teaching, counselling, con- 
ducting social science research, and administering govern- 
ment and other programs. It also includes related manage- 
ment occupations. 


An, culture, recreation, and sport: 
This skill type category includes management, profes- 
sional and technical occupations related to the arts and 


in a wide range of industrial sectors, with a large percent- 
age occurring in the construction and transportation indus- 
tries. 


Occupations unique to primary industry: 
This category contains occupations that are unique to 
, industries (mining, oll and ges orgy 


Occupations unique to processing, manufacturing and util- 
ities: 


This category contains supervisory and production oc- 
bane te Saceunt ae ond eid 


The NOC matrix 

The NOC matrix is a table constructed with the skill 
type categories represented in columns 0 to 9 from left 
to right and the skill level categories represented in rows 
A to D from top to bottom. This graphic overview allows 
users to quickly locate and identify NOC minor groups, 
and displays how groups are related with respect to the 
two main criteria. 


NOC Implementation 

The NOC has been released as a two-volume set, con- 
sisting of the classification structure, descriptions of the 
522 unit groups, a copy of the NOC matrix (which offers 
an overview of the classification), and an index of occu- 
pational titles that are classified in the NOC. A career 
guidance version of the NOC, which will include various 
descriptive ratings of occupations, such as physical re- 
quirements and environmental conditions, will be avail- 
able in the spring of 1994. Plans are also underway 
20 release the NOC in electronic format. 
mented in Cznada Employment Centres in May, 1993. 


Ohio’s Adoption of Canada’s 
Jobscan Skill Checklists 


Dixie Sommers 
Ohio Bureau of Employment Services 


It is a great honor for me to participate im this pres- 
tigious meeting about the future of occupational classi- 
fication. It is also a great honor to share im this panel 
with my colleagues from Canada. I believe my presen- 
tation will illustrate our debt to the work of Employment 
and Immigration Canada. 

For purposes of this presentation, I will view occupa- 
tional information and classification from tse perspective 
of a very specific and practical question: What kind of 
employment service should Ohio have for the 1990's? 

My agency, the Ohio Bureau of Employment Services, 
has a population of about 1! million and a labor force 
of 5.5 million. We are a typical midwestern industrial 
economy, based on steel, motor vehicles, and metalwork- 
ing industries, making the difficult transition to a service 
economy. 

In 1990 the Bureau celebrated 100 years of service, 
marking the centennial of the first public employment 
service in the nation. Our agency receives job openings 
from employers, and applications from job seekers. We 
and referral of individuals to employers. Employers pro- 
vide their job openings to us voluntarily, and most appli- 
cants are also voluntarily seeking our help. (Some unem- 
ployment compensation recipients are required to register 
with us, as are some recipients of public assistance.) 

Our services are funded by employers through a Fed- 
eral tax, and we arc part of a decentralized national 
Employment Service program. Decentralization means 
that each State conducts its program somewhat differently 
and we have different computer systems and matching 
processes. We share many common tools and serve na- 

Like many public organizations, during the 1980's 
Ohio's employment service faced many challenges. We 
dealt with severe budget pressures, a transformation of 
our economy and the needs of our customers, and chang- 
We also saw national challenges to the role and existence 
of the public labor exchange, and general neglect of 
the program at the Federal level. 

These conditions brought Ohio to renew the mission 
of the Employment Service by adopting six themes for 
service delivery. We decided that Ohio's Employment 
Service would: 


1. Provide customer access to information about jobs 


2. Provide customers the choice of self-service, 

3. Focus on the job-ready customer, 

4. Use skill-based information about jobs and job 
seek ers, 

5. Use staff und technology appropriately, and 

6. Use performance standards which support ¢ 


These themes have served as the basis for a $17 million 
investment in a new compeier system for the Empioy- 
ment Service—Ohio Job Net—and for a change im the 
way we deliver our employment services. The new sys- 
tem and service delivery will be implemented beginning 
in the Fall of 1993. 

Theme 4, using skill-based information about jubs and 


uct"’"—it is what we have to offer to our customers. 

Performing a good match requires good information 
about the requirements of the job and about the character- 
istics of the job seeker. Good information is: 


consistency of application, and is critical as we move 
toward self-service by job seekers and employers. 


Useful for labor market analysis. The information used 
in the labor exchange should yield data with enough 
detail and im a structure to allow analysis of skill requi- 
ments, skill mismatches, training requirements, and over- 
all labor market trends. 


How is job matching to be done? What alternative 
methods are available and what information do they use? 
To answer these critical questions, we gathered informa- 
tion on methods used im other States and Canada, as 
well as im the private sector. We found that there are 


Each of these methods has its advantages and problems 
in light of the characteristics of “good information’’ for 


Consistency hard to acheive. Consistency depends on ac- 
curacy in selecting from among the 12,000 DOT codes 


the : 
1S years ago. Users familiar with the methods used to 
develop the DOT understand that the analysis underlying 
the 1977 edition is even older than the publication itself. 


perpen 
ei 
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and characteristics contained in the relevant DOT descrip- 
tion. In short, the DOT code matching process does not 
generate a database which is useful for analysis of chang- 
of job seekers. 


ing. The most obvious option is to use the Occupational 
ency problems, as far fewer codes are involved. However, 
the other problems with the DOT matching method re- 


to the use of keywords and text search methods. These 
are two different methods which are similar in that they 
rely on the computerized search of information on job 
openings and job seekers for common terms. For exam- 
ple, the computer may search job openings and job secker 
information to find those which share the words, ‘‘oxya- 
cetylene welding. 

Keywording and text search methods do a better job 
than DOT coding in reflecting current and changing job 


While these two methods have some advantages over 
tions. 


Consistency hard to acheive. Consistency is easier to 
achieve with keywording than with DOT coding, as a 
specific list of keywords is provided for employer and 
job seeker use. In text search, consistency depends on 
use of common terminology by employers and job seek- 
ers as they independently describe job requirements and 
qualifications. 


Hard to use. Keywords are rather cumbersome for em- 
ployers and job seekers to use because they must refer 
to a list of keywords which has been developed for 
a job category. Text search depends on both the employer 
and job seeker providing sufficiently detailed narrative 
information. While most employers may be expected to 
have job descriptions, job seekers may not be skilled 
at writing narrative about their work experience. 


Data entry and computer processing burden. While the 
data entry and processing burden for kc vwording is man- 
ageable, the burden for text processing car be significant. 
Text processing depends on entry of text as a data file, 
using either key entry or optical character recognition. 
Most job seekers served by the employment service do 
not have formal resumes, but instead provide hand-written 
, arrative on the forms provided. Reliable and inexpensive 
optical character recognition technology for handwritten 
material is not yet available. 


Saill checklist 

The checklist method addresses all of the characteris- 
tics of *‘good information”’ for job matching, albeit with 
some limitations. The advantages of checklists are: 


Consistency achieved within an occupation. For a particu- 
lar occupation category, the same checklist is used by 
both the employer and job seeker, thereby insuring use 
of consistent terminology and descriptions. Inconsistency 
may still occur because of differences in interpretation 
of checklist items. 


Easy to use. Checklists are comparable to keywords in 
being somewhat cumbersome to use in hard-copy form 


because of the number of checklists from which a selec- 
tion must be made. Ease of use is improved by self- 
service computerized access to only the needed checklists, 
and by organizing the checklists in disposable booklet 
fonn for hard-copy use. 


Light data and computer processing reqiurements. Data 
entry consists of the checklist identifier and one keystroke 
for each item checked. Processing requirements for 
matching are trivial, as checked items are treated as 
alpha-numeric data which are sorted and comipe:« d. 
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Can reflect changing requirements. Checklists are 
formatted to allow employers and job seekers to enter 
new items as technology and other job requirements 
change. These items can be captured in a database and 
analyzed for possible addition to the list. Also, usage 
of list tems can be analyzed and unused items can be 
dropped. 


Provides information on qualifications and job require- 
ments for labor market analysis. Because checklists cap- 
ture detailed information on job requirements and job 
seeker characteristics, they can facilitate analysis of 
changing skill requirements and skill mismatches. Addi- 
tional development will be needed to realize this poten- 
tial. 


What is a checklist? 

Generally, a checklist is a list of the information about 

a applicant's experience and qualifications which an em- 
ployer needs for making a hiring decision. It is a *‘check- 
list’’ because its format allows the user to check specific 
items. 
After reviewing the alternative methods for job match- 
ing, we in Ohio made a strategic decision to use the 
checklist approach. We believe the checklists will provide 
better information, and therefore result in better quality 
matches for our customers. In our new computer system, 
checklists will be the primary matching tool. We will 
continue to use the DOT code matching for occupations 
for which a checklist has not been developed, generally 
in occupations for which Employment Service activity 
is small. The DOT will also be used for reporting pur- 
poses and for coding job orders sent to the interstate 
job bank. 

Employment and Immigration Canada provided to us 
copies of their checklists, which were in various stages 
of development. Most were completed, but several were 
in draft form. Before adopting the JOBSCAN checklists 
as a Starting point, we reviewed their coverage of Ohio's 
economy. This was accomplished by relating each of 
the JOBSCAN lists to the Occupational Employment Sta- 
tistics (OES) classification, and tabulating the employ- 
ment in the related OES categories. We also tabulated 
the number of job openings and job seekers in our Em- 
ployment Service files, using the DOT codes related to 
the OES categories. This analysis showed that the 
JOBSCAN checklists covered 84 percent of employment, 
88 percent of job openings, and 90 percent of the job 
seekers in Employment Service files. 

We have been working over the last year on a project 
to modify the JOBSCAN checklists for use in Ohio. 


This project has several components: 
Change to U.S. spelling and terminology. 


Change to U.S. and Ohio training and credentials. We 
have removed checklist items which refer to Canadian- 


specific training programs, certificates and other creden- 
tials, and replaced these with appropriate U.S. and Ohio 
items. 


Fit into U.S. occupational classification (Occupational 
Employment Statistics classification). Because we need 
to use the information gathered on job openings and 
job seekers for labor market analysis, we decided to 
organize the checklists to fit the OES classification sys- 
tem, with some collapsing of OES categories. We are 
pations’’ or “‘JSO’s"’ to avoid confusion with the pure 
OES codes. The JSO codes will be used as the starting 
point of the match. That is, the match will use checklist 
items for job seekers and job orders which are assigned 
the same JSO code. The JSO code also will facilitate 
comparison of employment service activity with employ- 
ment data, and will be used as an aid in assigning DOT 
codes to job orders and job seekers for reporting, inter- 
State job bank, and other purpeses. 


Employer review. Foilowing the advice of Employment 
and Immigration Canada, we are conducting an employer 
review of the draft Ohio checklists. This is being done 
through a mail review to a sample of employers who 
have filed job orders with us in occupations covered 
by each individual checklist. Employers are asked to re- 
view checklist items for appropriate terminology and sug- 
gest whether items are useful to them and whether other 
items should be added. 


Field testing. We are planning a field test of the draft 
checklists with job seekers. This test will focus on the 
ease of use and understanding of terminology, helping 
us determine the final format of the checklists. 


Limitations of checklists 

Despite our confidence and enthusiasm for the check- 
lists, we have found that they do have some limitations, 
at least in their present form. 


Ad-hoc development approach. Canada purposely did not 
impose a particular structure as they developed the 
JOBSCAN checklists. Their guiding principle was to find 
out from employers the answer to the question, *“What 
do you need to know to make a hiring decision?’’ While 
this approach allowed for inclusion of a variety of infor- 
mation, it produced checklists which have a certain *‘ad- 
hoc"’ quality. The JOBSCAN checklists vary in length 
(from 2 to 11 pages), and do not have a standard format 
or a standard grouping of checklist items within each 
list. We are aware that Canada is working toward some 
standardization of the checklists. 


Lack of consistent items across checklists. Lack of stand- 
ardization in the development process has resulted in 
differences in wording and format of similar items across 
checklists. Thus, the checklists as currently developed 
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do lend themselves tw the creation of a ~‘skm 
database"’ which would facilitate skill tramsfer across oc- 
cupations and be very useful for labor market analysis. 
We believe this problem can be solved by further refine- 
ment of the checklist items as they are used in the field. 


Paper-copy use somewhat cumbersome. The paper-copy 
checklists are somewhat cumbersome. In Ohio we will 
have 70 separate checklists. We are planning to **pack- 
age’ them in booklet form for groups of occupations, 
to avoid maintaining stocks of 70 <zarate forms im our 
offices. As we move to self-service computer systems, 
the checklists will be shown as screens on the system, 
eliminating the need for hard copy for self-service users. 


DOT coding still needed for some purposes. As 1 have 
mentioned, we will still need to use the DOT codes 
for several purposes. This is not a limitation of the check- 
lists, but rather a reality of the U.S. public employment 
service environment. The DOT is still the norm, and 
is required for several purposes unrelated to job matching. 
Current status 

We are nearing completion of our adaptation of the 
Canadian JOBSCAN checklists. At this point we have 
completed the spelling, terminology and training modi- 
fications, and the fit with the U.S. occupational classifica- 
tion. The employer review is underway, and field testing 


We see the implementation of use of the checklists 
not as the end, but rather as a beginning for 
development. In Ohio we are aware of a number 
that are moving in the same direction, 
are waiching our work. We at the state 


ers. 
Ohio's adoption of the checklists moves in the direc- 
tion recommended by the Advisory Panel on the Diction- 
ary of Occupational Titles. We will be using a common 
classification system for our Employment Service and 
our labor market information, by fitting the checklists 
into the Occupational Employment Statistics classifica- 
tion. And we are moving toward a database of skill 
information, although much more refinement of the 
checklists is required to accomplish this. 

Should the U.S. Department of Labor move forward 
with the Advisory Panel's recommendations, the resulting 
database will allow Ohio and other states to develop 
checklists and other matching tools which reflect a valid 
and current national database, greatly improving our em- 
ployment service activities and our labor market analysis 
capacity. 


innovations in Occupational Classification: 
International Lessons for Revising the United 
States Standard Occupational Classification System 


Barbara H. Wootton 
Bureau of Labor Statistics 


This paper evaluates various national and international 
occupational classification systems in terms of what can 
be learned from these structures. It also looks at other 
countries’ experiences in developing them, as the United 
States gets ready to revise the U.S. Standard Occupational 
Classification (SOC) system. This analysis does not de- 
scribe other national systems in detail,' but rather seeks 
to clarify their implications for Standard Occupational 
Classification (SOC) system and Dictionary of Occupa- 
tional Titles (DOT) revision activities. Due to the avail- 
ability of translated materials, this examination focuses 
on the following national systems: Australia, Canada, 
France, Germany, Japan, the Netherlands, Sweden, and 
the United Kingdom. In addition, the characteristics of 
the current International Standard Classification of Occu- 
pations (ISCO-88) and its utility as a model for the 
U.S. occupational classification system are also discussed. 


The paper is organized into four major sections: Sec- 
tion one discusses the rationale behind looking at other 
national and international occupational classification sys- 
tems. The second part sets forth a number of terms that 
are commonly used with regard to occupational classifica- 
tion but that do not seem to have universally-accepted 
definitions. The third section examines the most recent 
version of International Standard Classification of Occu- 
pations (ISCO-88) in terms of its underlying principles, 
coverage, and consistency. It further looks at the extent 
to which ISCO-88 is modeled in other national occupa- 
tional classification systems and whether it is a suitable 
or desirable model for the revised U.S. SOC to mirror. 
The final portion of the paper synthesizes lessons from 
other national occupational classification structures in 
terms of underlying principles, development methods, 
evenness of coverage and detail, links to educational and 
training systems, and particularly the outcomes of efforts 
aimed at developing unified occupational classification 
structures that serve both statistical and transaction (em- 
ployment services) purposes. 
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Why Look io Other National and 
international Occupational 
Classification Systems? 


As has been the case in the United States, many other 
structural changes that impact on the nature of work 
and occupations. This has led to a greater focus every- 
where on workforce quality, occupational skill require- 
ments, and training systems. This increased focus on 
human resource issues has led to a recognition of the 
importance of occupational information, as a means both 
to assist effective career development and to understand 
trends in the structure and quality of jobs. In this context, 
many other countries have recently revised their national 
occupational taxonomies with a view to get added value 
from their systems. 

In most countries, the primary use of occupational in- 
formation is to guide career choice and preparation. A 
secondary use is sociological and economic research to 
answer questions about social stratification, the quality 
and distribution of jobs, returns to “human capital’’ 
(Becker 1964), and so forth. The focus on occupational 
information in ail countries has intensified recently as 
highlighicd the importance of workforce skills and train- 
ing to competitiveness, and people increasingly want to 
know whether there is a match between the supply and 
demand for skills in the national economy. As a result, 
a number of nations have revised their occupational clas- 
sification systems, some in major ways. This also has 
been in response to the frequent criticism that multiple 
incompatible occupational classification structures, that 
provide only part of the information users want, cannot 
answer fundamental questions about the relationship be- 
t-veen occupational demand, qualification, and supply. As 
the U.S. occupational classification and information sys- 
tem faces the same criticism, it makes sense to take 
lessons for the U.S. SOC revision from those who have 
gone before. 


When examining the role of human resources in eco- 
nomic “competitiveness,” it has been common of late 
to look to Germany and Japan, countries that both have 
been successful exporters during the 1980"s and are seen 
to have highly-skilled workforces. These two countries, 
however, have little to offer in terms of innovations in 
occupational classification. Upon reflection, this is less 
surprising than it might initially seem. Although differing 
in form, the German occupation-based apprenticeship sys- 
tem and the Japanese enterprise-based training system, 
along with close links between firms and schools, both 
provide their nations with well-developed mechanisms for 
skill development and school-to-work transition. As a re- 
sult, these societies seem to have a better understanding 
of and agreement about what an “‘occupation”’ is and 
what its skill and training requirements are. Over the 
past two decades, neither Germany nor Japan has made 
any major adjustments or innovations with regard to their 
occupational classification systems. 

In fact, it seems to be in advanced market economies 
that have less well-articulated school-to-work transition 
and skill formation structures that occupational informa- 
tion, and hence occupational classification, receive the 
most attention. It makes sense that these publicly-devel- 
emerged to fill a gap that exists with regard to private 
and public training, career development, job transition 
States as well, it makes more sense to look toward occu- 
pational classification systems developed in countries with 
similar labor market institutional structures, countries that 
will need to address similar problems. Thus, while ref- 
erences will be made to a number of other systems, 
the primary focus will be on Australia, Canada, the Neth- 
erlands, and the United Kingdom. 

The interest in examining international occupational 
classification systems appears to stem from the increased 
internationalization of national economies. With the estab- 
lishment of the European Community, discussions over 
a North American Free Trade Agreement, and the in- 
creased international mobility of labor, issues of labor 
migration have come to the fore in U.S. policy debates. 
There may be an increased need for cross-national agree- 
ment on occupational definitions to facilitate formation 
and implementation of policy in this area. 

Concerns about workforce ‘‘competitiveness’’ have 
also led to increased interest on the part of researchers 
and policy makers about the structure of work organiza- 
tion and occupational employment in other countries. 
More comparable occupational data is necessary to shed 
light on how the development and use of human re- 
sources varies across national boundaries. 

Even now, a number of national occupational classi- 
fication systems, including the 1980 U.S. SOC, have as 
one of their principles to be compatible with the Inter- 
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national Standard Classification of Occupations. In reality, 
however most advanced market economies have occupa- 
tional classification systems which differ im important 
ways from ISCO. If the United States considers the devei- 
opment of internationally-comparable data to be very im- 
portant, it clearly requires a closer examination of the 


terms used in debates related to occupational 
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Embury (1991) describes the steps that must be fol- 
lowed to develop an occupational taxonomy as follows: 


To develop a classification, one must first identify the 
objects to be classified; one must select those attributes 
of the objects which are relevant for one’s purposes; 
one must define the objects precisely in terms of those 
attributes; one must define a relation of similarity be- 
tween the objects in terms of those attributes; and 
one must apply this relation to group the objects into 
a oe oe oe 9, em- 


tion’’ can mean different things to different people, even 
within the same country. For example, the U.S. Diction- 
ary of Occupational Titles (DOT) contains more than 
70 different types of sewing machine operators, distin- 
guished from each other only by the particular type of 
ment Statistics (OES) classification structure defines oc- 
cupations more broadly, having only three types of sew- 
ing machine operators, one each for parment, nongarment, 
and shoe making. 

Certainly one would not expect greater consensus 
guishes numerous managerial specialties as distinct occu- 
pations (for example, the OES structure has °9 such 
specialties not counting residual categories), the German 
structure has but a handful of distinct managerial and 
administrative occupations. Certain terms do not nec- 
essarily mean the same thing in different countries, even 


those that share a common language. For example, in 
the United States the term engineer is applied narrowly 
to individuals assumed to have more theoretical university 
training (a minimum of a bachelor’s degree) in an engi- 
neering field; whereas, in Australia and the United King- 
dom, the term engineer also applies to various skilled 
tradespersons. 

There is also the difficulty of distinguishing between 
tion’’ has been linked to the notion of crafts or profes- 
sions and the totality of an individual's work-related ca- 
pabilities. Thus, occupation is related to what a person 
is, not merely what he or she does, implying a portability 
of the individual's skills and capabilities across jobs. A 
job, on the other hand relates only to what a person 
does based on status as employee. As Ehrenstrom (1983: 
IX) notes, confusion arises because almost all classifica- 
tion structures have characteristics of both occupations 
and jobs. In ISCO,* as in most national occupational 
classification systems, the units defined are broader than 
jobs, but they are similar im that they are based on 
work performed in advanced economies and industries, 
with occupations representing groups of similar jobs. 
Given the tremendous variation in work organization be- 
tween countries, industry sectors, and even firms, it is 
understandable that there is ambiguity surrounding these 
terms. 

Although national occupational classification structures 
vary due to industrial, cultural, and other differences, 
they are all either based on or derived from work per- 
formed; that is, they emanate from a country’s job struc- 
tures rather than individual's professed capabilities. This 
is important to remember when thinking about the appro- 
priate attributes on which to base an occupational classi- 
fication system. 

Recently the primary debate in the U.S. has centered 
around whether occupational classification should be 
based on ‘“‘work performed’’ or on ‘“‘skills."’ This is 
not the either/or dichotomy that it seems to be. as all 
national skill-based occupational classification systems are 
derived from work content. The real distinction in debates 
over skills-based classification should be whether the sys- 
tem is derived from skills possessed by the individuals 
(skill supply) versus requisite skills for effective job per- 
formance (skill demand). 

Given current classification structures and data avail- 
ability, most economists focus on the individuals’ average 
education levels as proxies for skill level for various 
occupations. The problem with determining the occupa- 
tional skills from the supply-side is two-fold: 1) Individ- 
ual workers, even those performing the same jobs, pos- 
sess a never-ending combination of skills and capabilities 
(as varied as the human species itself) and it is difficult 
to discern whether and when these abilities are used 
in the course of work performed. 2) Although household 
data on educational attainment provides information on 
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general levels of skill or human capital, it does not pro- 
vide information on skill type or specialization. For exam- 
ple, a metallurgist and a psychologist may have simi..r 
levels of human capital, and may both possess problem- 
solving and communication skills, but obviously each oc- 
cupation requires training im its specialized field of 


Dest wsses of occupations! dete in the United States, 
who are not im fact economists or other social science 


: 


The main aims of ISCO-88 (ILO 1990) are to: 1) 
by providing a statistical tool; 2) provide a basis for 
producing international occupational data in a form useful 
for research as well as decision-making activities (for 
example, international migration and job placement) and 
3) to serve as a model (as appropriate, not to be adopted 
wholesale) for countries developing or revising their na- 
tional classification systems (ILO 1990: 1). 

Of the 117 countries that have some sort of occupa- 
tional classification system, most use ISCO or a minor 
national adaptation thereof for statistical purposes requir- 
ing complete coverage of all jobs in the economy (Hoff- 
mann 1991: 2-3). Most advanced market economies, such 
as the United States, however, have developed their own 
unique classification systems. ISCO appears to provide 
a useful conceptual starting point for countries that lack 
the resources to develop a classification structure reflect- 
tries that have a unique national occupational classifica- 
tion system state that compatibility with ISCO is one 
principle of classification (for example, the 1980 U.S. 
SOC and the 1990 U.K. SOC), it appears to rank low 
on lists that have multiple classification principles. 

In general, for most countries, the value of internation- 
ally-comparable occupational data appears to be less im- 
portant than the need for a national classification structure 
that is easily understood within national borders. Form 
should follow function in classification as elsewhere, and 
the major users of occupational information in the United 
States are not international researchers, but rather are 


program planning for waiming and development.‘ 

For the ISCO-88 to provide a compelling model, it 
would need to have underlying principles that would pro- 
vide value added beyond current national occupational 
classification systems. ISCO-88 diverges from previous 
editions in its use of skill level, a function of the ccm- 
plexity of work tasks required, and skill specialization, 
defined by the worker's field of knowledge, as principles 
of aggregation. Since jobs are specified as the unit of 
classification, the operational measure of skills is to be 
those required for effective job performance, not those 
possessed by an individual worker (who may be either 
under or over employed). 

ISCO has four skill levels, based on years of formal 
education or vocational training: |‘ Primary education; 
2) secondary education, including apprenticeship; 3) post- 
secondary education, not university; and 4) university de- 
gree including post-graduate. 
as well as a major skill specialization, attributed to them. 
Skill measures, reflecting work content, should be as- 
signed at the greatest level of occupational detail and 
contexts is that different countries have varying edu- 
cational and skill requirements for (seemingly) the same 
occupations. In addition, from the U.S. perspective, 
ISCO-88's major groups appear to be somewhat hetero- 
geneous with regard to both skill level and skill speciali- 
zation. In fact, the ‘‘skill-based’’ hierarchical structure 
of ISCO-88 does not look so different from standard 
“*work content-based’’ occupational classification struc- 
tures. If this is the case, ISCO would seem to provide 
little added value, in terms of providing an indication 
of an occupation’s requisite skills and qualifications, over 
the current U.S. classification structures. 

Nonetheless, ISCO-88 provides some useful general 
guidelines for the SOC revision process. Similar to a 
number of other countries, the United States may want 
to consider ISCO’s underlying classification principles 
of skill type and skill level as the basis for the new 
SOC. Also, it would seem reasonable to base the oper- 
ational measures of skills on those required for effective 
job performance, as ISCO-88 does. 


Synthesis of Lessons From Other 
National Occupational Classification 
Systems 


National classification systems generally have been de- 
veloped to serve one or both of two purposes: to provide 
a framework for the production of statistical data, and 
to serve as an instrument for employment service oper- 
ations (Hoffmann 1991). Historically, similarities have 
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classification systems usually were developed after the 
fact, as has been the case in the United States, users 
have rarely seen them as adequate. 

As was the case for the US. DOT, other national 


usually were developed between the 1940's and the carly 
1970's. 

Most statistical occupational classification systems were 
developed to serve the needs of population censuses. 
These structures usually were developed from the “‘top 
down"’ according to analytical principles. Occupational 
categories tend to be fewer in number and broader than 
those in dictionaries, and they provide little information 
other than occupational title, alternate titles, and a brief 


The section that follows will highlight some innova- 
tions in occupational classification that have occurred 


mented classification systerss with a unified structure, 
as well as a shift im the basis of classification towards 
an explicit recognition of occupational skills. 


Basis of classification 

In the past, both occupational dictionaries and statistical 
classification systems were based on the concept of 
“*work performed,’’ or job tasks. Recently there has been 
a movement in many countries toward using a concept 


of *‘skills transferability’’ as the main principle of occu- 
pational classification systems. The rapid pace of change 
in technology and work organization world-wide has led 
to a greater focus on issues of human resource develop- 
ment and worker (re)training. As a result, there increas- 
ingly have been calls for, and action taken to, reform 
national occupational information systems to serve these 
purposes. From the mid-1980"s to the present, a number 
of countries have been implementing “‘skill-based"’ occu- 
pational classification structures: The Australian Standard 
Classification of Occupations (ASCO), the Canadian Na- 
tional Occupational Classification (NOC), the Nether- 
lands’ 1992 version of the Central Bureau of Statistics’ 
Occupational Classification, and the United Kingdom's 
Standard Occupational Classification (SOC). 

Following a skills-based approach, occupations essen- 
tially are groups of jobs with the same set of skills, 
rather than those that perform precisely the same set 
of tasks. Within the ASCO system, workers in the same 
occupation are supposed to have within-group mobility; 
that is, if they are performing one job within the group 
effectively, they are expected to have the skills necessary 
to perform another within the group, without needing 
to undergo extensive retraining. Combined with newly 
developed computerized vocational guidance and job 
matching systems, it is hoped that this new approach 
will solve one of the deficiencies of prior matching sys- 
tems based on dictionaries similar to the DOT—that 
workers could not be matched to different jobs or occupa- 
tions that require skills similar to those the worker pos- 
sesses. 


Level of detail 

Most of the newly developed and unified classification 
structures distinguish among fewer, broader occupations 
to cover the entire economy. This shift reflects changes 
in the world of work where new technology and work 
organization has led to broader responsibilities, and a 
skills-based approach shows many lower level jobs re- 
quiring similar sorts of skills. (For example, in the Cana- 
dian JOBSCANS system, merely one skills checklist cov- 
ers what were 2,200 distinct occupations in the former 
Canadian Classification and Dictionary of Occupations.) 
At the same time, there have been attempts to provide 
greater detail among the higher skilled occupations that 
require extensive specialized training. The newer and re- 
vised national classification systems are more similar to 
the U.S. SOC than to the DOT in terms of size, that 
is, number of detailed occupations: the numbers range 
from a low of 371 (United Kingdom's SOC unit occupa- 
tions) to a high of 1,212 (The Netherlands’ CBS 1992). 
Some have unit groups of occupations as the lowest level 
of detail, while others have occupations as the most de- 
tailed category. For unified classification structures, statis- 
tics are often published at the unit group level, with 
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the more detailed occupational level used for employment 
service purposes (for example, job placement). 

Traditionally, descriptive material for classification 
structures has been limited to unit titles and related job 


skill-based classification structures, such as ASCO and 
the Canadian NOC, have developed more comprehensive 
Statements including tasks and duties, typical working 
conditions, skill requirements, and types of training typi- 
cally needed. 


Aggregation structure 

The newer skill-based national occupational classifica- 
tion systems generally have four levels: The most aggre- 
gate, major group or division, is distinguished by “‘skill 
level,"" which generally refers to years of formal edu- 
cation and training. In reality, some of the distinctions 
are functional as some of the major groups have the 
same basic educational requirements (for example, clerical 
and administrative occupations versus sales and service). 
The second and third levels (sub-major and minor groups) 
of aggregation are usually distinguished by ‘‘skill spe- 
cialization’’ or “‘skill type’’ and refer to the field of 
work (essentially derived from work performed); and the 
fourth, most detailed level should contain occupations 
that are homogeneous in terms of skill level and skill 
type, if not worker function. 

Canada has pioneered a new approach with its National 
Occupational Classification (NOC) System. Rather than 
arranging occupations in a pyramidal, hierarchical struc- 
ture, based on a combination of skill level and skill 
type, the NOC is organized in matrix form. On the verti- 
cal axis is skill level, and on the horizontal axis, skill 
type. As a result, the matrix structure has the advantage 
of distinguishing more homogeneous cells, or groups of 
occupations, in terms of their skills attributes; whereas, 
skill level and skill type are less well distinguished with 
hierarchical classification structures. 


Degree of unity among occupational 
classification systems 

Increasing emphasis on human resource issues in all 
countries has placed an emphasis on rationalizing occupa- 
tional information systems by bringing labor demand and 
supply information into line. In addition, rapid techno- 
logical and organizational change has rendered obsolete 
parts of many national occupational classification struc- 
tures and definitions. Most nations’ original occupational 
classification systems reflected the narrow, segmented na- 
ture of jobs under Tayloristic regimes that dominated 
manufacturing during much of the post-war period. Re- 
vised national occupational classification systems have 
shown a trend toward using fewer, broader occupational 
classifications, rather than focusing on detailed jobs. In 
line with the increased emphasis on skills and training, 
many countries have sought to collapse the number of 
lower skill occupational categories and to break out and 


to present balanced, representative structures, replacing 
ones that formerly overemphasized manufacturing sector 
occupations. 

There have been efforts to develop a unified framework 
for occupational classification and information to replace 
their previously fragmented systems in many countries 
that did not have an integrated structure already. While 
different users of occupational information continue to 
need different types and levels of occupational detail, 
there appears to be no reason why various sources cannot 
be tied to the same basic classification structure to ensure 
comparability at least at some levels. The experiences 
of other nations show that multiple agencies and organi- 
zations—with employment services and statistical agen- 
cies as the primary actors—can come together to develop 
and implement these systems. A number of unified sys- 
tems have been implemented or revised over the past 
decade: in Australia, Canada, the Netherlands, Sweden, 
and the United Kingdom, and the French seem to be 
attempting to do the same with the new Repertoire 
Operationnel des Metiers et Emplois, (ROME, Bertrand 
1991). 

In the United States, different occupational classifica- 
tion structures are used for state career information deliv- 
ery systems, health and safety reporting and statistics, 
employment service transactions, and gathering of occu- 
pationa! employment statistics. On the other hand Aus- 
tralia, Canada, the Netherlands, and the United Kingdom, 
among others, now use their unified structures as the 
basis for multiple sccupational information needs. 

The United States is now looking to streamline em- 
ployment services, job training, and other employment 
assistance programs, providing ‘‘one-stop shopping’’ for 
employment service clients. Rationalization of service 
provision will highlight further the importance of having 
a unified occupational classification system over the cur- 
rently fragmented structures in which a myriad of dif- 
ferent classification structures are used for labor market 
information, employment service job placement, career 
development information systems, training program plan- 
ning and assessment, and so on. 

At this point, it is difficult to assess the success of 
various unified national classification systems in meeting 
diverse user needs because most of these efforts are of 
recent origin—essentially from the mid-1980's onward. 
But if success is judged by the ability to form consensus 
and to implement the new classification system across 
a variety of programs and agencies, then the evidence 
seems to indicate that this can be done across a range 
of countries, or environments. This implies that it also 
should be possible for the United States to develop and 
implement a unified classification structure, through inter- 
agency participation, coordination, and consensus. 
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Development methods and maintenance 

Only a few countries (Australia, Canada, and France) 
have recently used (or tried to use) wide-scale surveys, 
umions and other representative bodies as the basis for 
systems. These programs have been quite costly and time 
consuming. It is more common for countries to take 
a top-down approach, using an older classification struc- 
ture, such as ISCO, or another country’s occupational 
classification, as a starting point and then calling upon 
national experts in different industries or areas of work 
to give information on the extent to which the model 
structures should be modified. Although most countries 
update their occupational information sources—such as 
frequently, most countries do not systematically update 
or maintain their base classification structures. 

The problem is that there is rarely a feedback loop 
to do so; that is, information on occupational change 
or emerging occupations is not systematically gathered 
or used to update or modernize the classification structure 
itself.6 Various computerized job matching systems (such 
as the Swedish WAP 2000, the Canadian JOBSCANS, 
the Netherlands’ FIT, the United Kingdom's SUPER- 
VACS) collect a variety of information from employers 
on job openings that could be used to update occupational 
descriptions and classifications. Whether such links are 
becoming well-articulated is not yet clear. 


Links to education and training 

The effectiveness of the new classification systems, 
based on ‘‘skills transferability’’ concepts, in improving 
job matching and human resource development efforts 
remains to be proven. Despite the emphasis on skills 
transferability as the major principle underlying occupa- 
tional classification, links between these new national sys- 
tems and education and training curriculum appear to 
be weak.’ One exception appears to be in Australia where 
post-secondary educational institutions are required to link 
each of their courses to one or more of the ASCO cat- 
egories on the basis of principal occupations of graduates. 
Also, some of the ASCO classification structure itself 
reflects the current vocational training structure, particu- 
larly in the crafts and other traditionally apprenticed occu- 
pations. 

In the United Kingdom, a tentative link has been devel- 
oped between the new SOC and the National Vocational 
Qualification Framework (an attempt to develop national 
standards for occupational competence and training, simi- 
lar to the fledgling efforts in the United States to develop 
national industry skills standards); however, the systems 
are not at this point compatible (Elias 1991). 

In Germany, the occupational classification structure 
strongly reflects the apprenticeship system.* During the 


last revision in 1990, the German census classification 
changed little due to a desire to maintain the time series. 
The area that saw the most significant change to structure 
was in the metalworking trades. During the mid—1980's, 
the apprenticeship training for metal tades was substan- 
tially revised, with 55 occupations consolidated into only 
14, and the occupational classification structure was re- 
vised to reflect this (Macht 1992). 

The Netherlands’ Standard Classification of Occupe- 
tions 1992 also is derived from the country’s education 
are defined within the structure as the level and type 
of the “‘most adequate training,’ based on the Nether- 
lands Standard Classification of Education (see Bakker 
1993). 


Conclusions 


By examining recent innovations in occupational classi- 
fication in other countries, we can draw a number of 
lessons for the U.S. SOC revision effort. 

Throughout the world, people are increasingly con- 
cerned with issues of labor market flexibility, workforce 
quality, and skill development. As a result, a number 
of countries have revised their occupational classificaiion 
structures so that they are based on models of skills 
transferability. Users of occupational information in the 
United States as well place a premium on knowledge 
about the skill content of jobs. Revising the U.S. SOC 
in this direction may not be as major as it first appears: 
**Skill-based’’ occupational classification structures are 
not so different from those based on “‘work performed.”’ 
Other nations that have developed skill-based systems 
have derived each occupation's defining skill level and 
skill type from work content, not from the skills and 
capabilities possessed by various individuals holding the 
same job. 

As the new Canadian and Australian systems, among 
others, demonstrate, it is both possible and desirable to 
create a unified occupational classification structure that 
meets both statistical and employment service needs. Cre- 
ation of such a unified structure may pose problems for 
some users of the currently-fragmented occupational clas- 
sification systems in the United States; however, the value 
added from such a system will certainly outweigh the 
value lost. 

The development and maintenance of a unified classi- 
fication structure will require close and continuous inter- 
agency cooperation. The groundwork for such coopera- 
tion, particularly between the Bureau of Labor Statistics 
up to the international occupational classification con- 
ference. In addition to this commitment, any serious at- 
tempt to move the SOC towards a skill-based occupa- 
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tional classification structure in the future will require 
considerable expenditure of resources to conduct valid 
and comprehensive occupational analyses.? 

Finally, although intemationally-comparable occupa- 
tional data would be desirable, ISCO-88, as it is currently 
structured does not provide sufficient added value to com- 
pensate for the value lost in nation-specific detail. Thus, 
while looking to maintain some degree of comparability, 
it would not be advisable for the U.S. to follow ISCO-88& 
closely, but perhaps use its underlying concepts of skill- 
type and level as the basis for a revised SOC. We must 
remember that the primary users of national occupational 
information are those involved im career guidance, em- 
specific national contexts. 


Notes 


'This has been done elsewhere—the Advisory Panel 
on Dictionary of Occupational Titles (APDOT), through 
its contract with Eivind Hoffmann and the International 
Labour Office, commissioned and received papers de- 
fication systems of selected countries—and will be cov- 
ered by presentations at this conference as well. 

2For example, the U.S. occupational information sys- 
tem is based principally on a large survey of establish- 
ments by industry (the OES survey), because this data 
is considered to be more accurate than occupational data 


SFor some people the term * *job”’ is synonymous with 
““position."" From my perspective, “‘position’’ means a 
particular employer's p« “cular job slot, which is much 
too narrow an object ‘ itional classification systems. 
4ISCO (ILO 1990; ses a “‘job’’ as a set of tasks 
and duties executed by one person and an ‘‘occupation”’ 
as a set of jobs where the main tasks and duties are 
chara>terized by a high degree of similarity. 

5See Westat (1993) for a survey of users, their charac- 
teristics and needs, of occupational classification systems 
in the United States. 

6The U.S. Bureau of Labor Statistics’ establishment- 
based Occupational Employment Statistics survey is ex- 
ceptional in this regard. In the OES survey, industry- 
specific forms with lists of appropriate occupations and 
their definitions are mailed to firms. If the respondent 
does not find the appropriate titles and definitions for 
all of his workers, he provides titles and definitions on 
a supplementary sheet. Information from these supple- 
mental sheets is then evaluated by occupational analysts 
and used to refine and add emerging occupations to the 
OES classification structure. 


7 This is less so in all countries for professional and 


8In fact, one criticism could be that the structure is 
too reflective of the apprenticeship system, providing dis- 
proportionate detail for manufacturing and processing oc- 
cupations especially, at the expense of sufficient detail 
There has been some movement toward remedying this, 
however. the other major changes to the classification 
structure consisted of breaking computer and clerical oc- 
cupations to provide greater detail and to reflect emerging 
occupational groups (Macht 1992). 

*This is clearly articulated in the APDOT’s final rec- 
ommendations (APDOT 1993). 
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Discussion 


RONALD KUTSCHER: I think Richard Madden's com- 
ment ca America’s exploration for a new occupational 
classification system reminds me of the Winston Church- 
ill comment that, “‘In the long run, America always does 
what's mght, it’s just that in getting there they pursue 
every other alternative first.”” 


DANIEL WEINBERG: I have a question for Bart 
(Bakker). Can you talk a little ba about the historical 
continuity issue? It sounds like your new system is very 
different from whatever it was you had before. 


BART BAKKER: Yes. Actually, it’s very different. 
Some of our users want to make time series, so we 
thought to develop a coding system that makes it possible 
to make time series on the basis of the old classification 
and makes it possible to derive also the new classifica- 
tion. 
So what we did is, made a cross-classification of both 
classifications, and make that our provisional codes. 
Then you come to about 2,000 categories, and the 
coders code those categories, and after that we derive 
the old classification and the new classification, and you 
can make time series on the basis of the old classification. 
It's more difficult to make time series on the new 
classification. I'm working on that now, and not on a 
very detailed level, on a level of 120 occupational groups. 
It seems possible to make time series from about 1970. 
Before that, the classification was so different and so 
less detailed that it would not be possible to make time 
series. But, a time series from 1971 up to 1993 is a 
very large time senes for occupational data. 


THOMAS SCOPP: I'd like to pick up on a comment 
that Mr. Madden made, you said that in Australia, at 
least, there would t& almost guarantced cooperation 
among the government agencies that would use your clas- 
sification system, and you observed how we don’t seem 
to have that kind of thing going on here. 

I'm kind of curious. | noticed it reflected in some 
of the other presentations, too, that there does seem to 
be more cooperation among the other countries in using 
a standard classification. 

Do you feel it’s because, perhaps, there was more 
agreement to begin with on how to use the classification 
system? Is there some central authority that said you 
will cooperate? Or, is it just a reflection of a difference 
in national personalities, where, for example, the Aus- 
tralian people can get together and cooperate better, and 
we just have this undying need for 200 years in America 
to be independent or something here? | don't know. I'd 
like to get a number of observations on that. 


RICHARD MADDEN: Weill, that's a delightful topic 
you've opened up. Australia is a federal system. The 
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government structure is largely modeled on the American 
one, you know, with an underlying of the Westminster 
tradition. But, we don't agree very well. 

What is different, and the point I think I made at 
the beginning, is that we have a central statistical agency, 
And, we've had conversation over coffee about this, try- 
ing to clarify it. I mean, there are groups of people 
here who have not got statistical interest, they've got 
managerial interests about how you deal with labor force 
Statistical ones. 

The ABS (The Australian Bureau of Statistics) sets 
out with the statistical goal, and we invite everybody 
in. But, from our Employment, Education and Training 
Department would come the statisticians, who would, no 
doubt, then consult within their own department with 
all the other interests. But, the statistical focus would 
always be preeminent. 

The second thing is, at the end of the day, it’s the 
Statistician in Australia that makes the decisions. So, the 
Statistical framework is always going to be paramount, 
and I think that is the big issue. 

We certainly see ourselves as being parallel to the 
Canadians and to the Netherlands in our structure. It's 
also clear with some of the other countries, but certainly 
I think the structure is very similar there. 


BART BAKKER: The main reason we achieved success 
was that we make them co-makers, we consult them 
from the beginning, and consult them in every stage 
of the development of the classification. We ask them 
for comments, adjust the proposals, and do a lot of work 
for them, too, because they want to have statistical infor- 
mation to go into their own occupational information 
systems, and we have to deliver it to them. So, they 
need to integrate that classification scheme into their own 
systems. 


OLIVIER BERTRAND: Well, in France, we have the 
two aspects. On the one hand, there is a legal “ionopoly 
for statistical surveys by the Statistical Office, but on 
the other hand, as far as the statistical classification is 
concerned, there has been a very comprehensive effort 
to involve everyone in the preparation of the ciassifica- 
tion, first, within a limited technical group, and then 
within a very large group with representation from all 
the social partners. So, there was an agreement on this 
classification and nobody is really questioning it. 

Now, the tool that is being used by the employment 
agency is something else, it’s their own internal tool, 
and the problem that will arise will be the problem of 
the relationship between statistics on job vacanciec bv 
employment agency on the one hand, and the statistics 
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can really say whether this is reasonable and whether 
it has @ meaning or not. 

But, at the same time, of course, you have to take 
that imto consideration, but only at a very broad level. 
1 think the problem is even more difficult at the intcr- 


answers to the second question that we ask on our cen- 
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SAL CORRALLO: Earlier, in response to a question 
of linking education, formal education with work experi- 
ences, several of the respondents indicated the difficulty. 

I noted, in part one of your publication, references 
to skills and references to grade levels. Would you com- 
ment on that, and why that’s in there, and some of 
the issues around that? 


PETER ELIAS: it’s in there because it’s an explanation 

of the concepts underlying the construction of ISCO-88, 

and, of course, ISCO-88 and its Community variant. 
Skill level in ISCO is operationalized in terms of the 


first degree to get the educational qualification that allows 
you into the teaching profession, and that’s as tue for 
primary as it is for secondary education. 


ined im terms of what sort of vocational preparation is 
needed within that job, how is it provided, how is it 
obtained, how long will it take, and, of course, there 
must be some relationship between that information and 
the skill level concept used to operationalize the classi- 
fication. But we haven't done it yet in the United King- 
dom, and | know of few countries where there is this 
very direct relationship. 

OLIVIER BERTRAND: Peter has mentioned three 
types of difficulties im adapting ISCO, and i am faced 
with a fourth ome. I would like very much to know 
his advice on that, that is, it's hard for me to understand 
the rationale behind the division of manufacturing work- 
ers between two major groups, one being called, | be- 
lieve, craftsmen and related workers, and the other is 


And, | think for one thing, it doesn’t correspond to 
the modern organization of manufacturing, and it's not 
clear whether it has any relationship with the skill level, 
because the reference to the skill level is the same. 


PETER ELIAS: Olivier has raised a very difficult ques- 
tion for me to answer. Some countries have no difficulty 


there is a tradition of a kind of Anglo-Saxon styled 
usage of the word craft. These are very old words that 
we use here, versus the more modern use of the word 
are. 

In other countries, this is not so easy at all. And, 
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to take remedial actions im certain situations, everything 
is done by the book. 

That's the ISCO theory. The practice is, of course, 
much, much more difficult, as we now move away from 
the traditional craft occupations, so that, essentially, more 
and more occupations are put into the realm of this 
programmed set of instructions where workers are given 
igh degree of flexibility in terms of the operation 
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PETER ELIAS: Well, of course, it was tongue in cheek, 
but there was an element of truth to that, that no matter 
how we formulate the concepts underlying the construc- 
tion of the classification, we will have the exceptions 
to those mules. And the question then becumes, +l, 
how many exceptions will we allow before we begin 
to say, well, there really is no rule here? That's the 
problem that we have. 

Can - give a concrete example of where I think this 
will become a very acute problem im the US. case? 

If you look at ISCO-88, you are going to say that 
as far as the U.S. Standard Occupational Classification 
is concerned, it will have some comparability with 
ISCO-88, or it will take note of ISCO-88. You've got 
to say that, because, of course, the Urited States was 
there at the 14th International Congress of Labor Statisti- 
cians, and signed up for ISCO-88. So, you've closed 
off your options in that area. 

But, if you look at ISCO—88, there were no supervisors 
anywhere in ISCO-88. Are you going to say that the 
U.S. Standard Occupational Classification will have no 
supervisors, because once you put the supervisors into 
the U.S. classification you are going to break the com- 
parability with ISCO-88—unless you do it at the very 
lowest level of the classification, which is automatically 
going to doubie in many parts of the classification the 
number of building blocks that you have within the clas- 
sification. Or, are you going to take the international 
recommendation and treat supervisors as status in em- 
ployment? 

1 would imagine there will be a public outcry if you 
drop supervisors from the standard occupational classi- 
fication. So, you have a dilemma there. The dilemma 
is, if you are going to publish these rules about skill 
levels and skill specialization, and state that they are 
equivalent to the International Standard Classification of 
Occupations, do you then break the rule to satisfy the 
needs of the users? 

Well, I don’t know the answer to that, but that’s going 
to be a big problem for you. 


JACK TRIPLETT: The other response to my own ques- 
tion is, that a lot more resources need to be put into 
developing the concepts and making sure that the con- 
cepts, in fact, are appropriate for the use of the data. 
That's another way to go on this. But, I don't want 
to argue that. 

Point four, actually gets into the same kind of topic, 
because there you recommended that there be a commit- 
tee of producers wh» meet with users, and I certainly 
concur with that. Put I wanted to ask you about the 
point that Richard Madden made, that in this audience 
we seem to have two quite diverse sets of users—one 
set of users who are interested in statistical analysis and 
labor market analysis, and another set of users who are 
interested in data that can be used for program adminis- 


338 


tration—and I wanted to ask you whether that was also 
true of the process of adopting a classification system 
in Europe. Did you have that same two divisions of 
user interests? 


PETER ELIAS: No, is the simple answer. We've ap- 
proached this essentially from the statistical viewpoint, 


We are now tuming our attention to the European 
Employment Service, which is exchanging ‘aformation 
about jobs, and saying to them, are you talking this 
same language of the ISCO-88(COM}), which is the sta- 
trying to pull those two sides together. 

Now, maybe that should have been done at a much 
earlier stage, maybe it’s too late to do that. But it's 
a very big problem, and when you are working in nine 
languages with 12 countries, it’s horrendous. 

But, I really wonder whether you have two commu- 
nities of users here. | mean, obviously, there are people 
who want the detail for program implementation, and 
they must have that detail, but they are going to be 
asked questions by clients saying, what is this occupation, 
what is that? How do we define this? They are going 
to want to seek those answers using DOT. 

But, unless those people inwolved in program imple- 
mentation can look at, interpret, and read statistics which 
are relevant to the detailed categories that they are look- 
ing at, they are not going to have the overview, the 
ability to put into a context the information that they 
are giving. And I think that’s extremely important, that 
people are not seen as either/or in this, but that we 
are all users of the statistical information which informs 
us about employment trends, economic trends, and guides 
us in this important decision making about occupational 
choice, or about the direction of labor resources, or about 
the development of macroeconomic and microeconomic 
policies to influence the labor market. 

These are all based upon statistical information, and 
that’s why I stress that as being of fundamental impor- 
tance, but, of course, there must be the very strong link 
with those who need the detailed information at the pro- 
gram level. 


JAMES SCOVILLE: I would like to caution, because 
it might well happen, that we want to be aware of what 
one might lose in any easy equation of skill with level 
of education. 

The cause may well be because of our own deficient 
school’s link to work in this country, but from an indus- 
trial relations point of view, or the sociology of work, 
it will not do to say that a person, an autonomous worker 
working on tools a.d machines with a high level of 
responsibility, perhaps, has the same skill as a person 
tending a machine because they have the same education. 


my source of inspiration, perhaps, | was over-sweeping, 


and questions about what kinds of skill types suffer be- 
cause of the openness of an economy, what kinds of 
skill types might experience increasing wages, perhaps, 
because they work with more capital. But to a certain 
extent the column heads in this may be akin to what 
Secretary Reich described as the way we describe our- 
selves. 


MARGARET ROBERTS: First, let me say that the skill 
types, as described here, was a very bottom-up exercise, 
as I described earlier. We went out and we found unit 
groups, we described and organized the world of work 
into units, and we built it up on what seemed to be 
the most dominant aspect of each group. 

In the case of business, finance, and administrative 
occupations, from a skill type dimension, that seemed 
to be the most important thing. In terms of science, 
health, et cetera, it seemed like knowledge of a subject 
matter was the dominant force within it. 

We did not imagine that the skill type columns would 
be the major groups. That is not a statistical level of 
aggregation. It was the organizing principle that we de- 
cided to use in the book itself. 

In the first draft of the classification, we organized 
it differently. We organized it according to management, 
clerical, and, | imagine, that's what you looked at before. 

As a result of user feedback, we decided for the final 
draft to reorganize. And users. especially users in the 
career counseling, education communities, asked us to 
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Stay away from over-emphasis on professionals and tech- 
nical occupations, because they wanted to organize librar- 
ies, and things of that nature, according to subject matter. 

From our point of view, it made very little difference. 
Our statistics, our major groups are the groups such as 
professional occupations in business and finance, and pro- 
fessional occupations im science and natural applied 
science. If someone prefers, for analytical purposes, to 
look at this classification from the point of view of man- 
agement, professional—professional in any particular 
area, or technical, then it’s all tere for them to use. 

So, it wasn’t really that we particularly favored the 
skill type categories, it seemed to be the most accessible 
to the user community as a principle of overall organiza- 
tion of a book and a numbering system. | wouldn't want 
to over-emphasize their importance, except in that there 
work that can be useful. 


PETER ELIAS: I! question some points for Barbara. 
There's a point in your paper that you make about ISCO, 
where you say that skill levels are assigned at the major 
group level. That's not correct. The skill levels are as- 
signed within the unit groups, the lowest levels of ISCO, 
and they are aggregated using the principle of skill level. 

One of the main points that you make in your paper, 
is that you say it would not be advisable for the U.S. 
to follow ISCO closely as a model for revising the SOC. 
Well, | would endorse that. I don't think a country which 
is of the size and important as a world economic power 
should take an off-the-shelf classification which is de- 
signed primarily for international exchange of occupa- 
tional information. That would be inappropriate. 

But, I think you said it yourself, within the framework 
of ISCO, if we are using this as an organizing set of 
principles for the development of an SOC, then it follows 
that the new U.S. SOC should be in a way comparable 
with ISCO. Now, that’s very important, because if the 
U.S. is going to make comparisons with other countries, 
then it’s got to be done using the currency of ISCO-88, 
and there’s got to be a way in which that can be reflected 
in terms of making another cross-walk from the U.S. 
SOC into ISCO-88, and that should be possible if you 
use the concepts of skill level and skill type or sk.’ 
specialization in the construct of the SOC. 

You mentioned, though, reasons why ISCO seems in- 
appropriate, and you talked about differences in terminol- 
ogy. Well, this is true the world over. There are dif- 
ferences in terminology. They, perhaps, look worse be- 
cause they appear to be English, but they are not English. 
We have the same problem with ISCO in the United 
Kingdom. I'm sure that the Canadians reading ISCO 
would scratch their heads and puzzle over some of the 
words in there, and across the European Community 
we've had the same problems. 


way around some of these differences in terminology. 

You talked about heterogeneity im skill levels. That 
wornes me a little bit, because that seems to suggest 
that you want to see more than four skill levels m a 
new U.S. SOC. The more you go for, the more difficult 
it will be to operationalize the classification in a coding 
context. Now, this is a point that was made very appro- 
priately and very forcefully by Statistics Canada, saying 
that the classification depends, to a large extent, upon 
the nature of the information that you have to classify. 
You can’t divorce one from the other. You have to recog- 
nize that information when you are building the classi- 
fication, and you have to trial the classification upon 
all these different sources of information and see what 
the problems are going to be. 

I think you'll find at that stage, that if you go for 
a larger number of skill levels, and we've seen in most 
of the other national classifications which have 
operationalized skill, if you go past four or five, you 
are going to have problems because you just haven't 
got the information in the basic data that you are trying 
to classify. 


BARBARA WOOTTON: Your points are all well 
taken. I think the one area that worries me the most 
about the ISCO skill levels—where I think there might 
need to be a breakout— is the category that Jim Scoville 
talked about. That is, among workers in our country 
who are not college educated, there is quite a differentia- 
tion in the skill level. As Jim pointed out, there are 
large differences in skill requirements for somebody who 
is programming CNC (Computer Numerical Control) 
equipment and somebody else who 1s just watching a 
machine and counting widgets going by. It's particularly 
that level where we have very little information in this 
country and where it's most important for us, | think, 
to be trying to develop or draw out distinctions. 


JACK TRIPLETT: _ I think that the information on skills, 
the information on what i is that workers bring to the 
job that is, indeed, productive, that’s what I mean by 
skill, the information on skills is vital for just all kinds 
of things. 

But, I'm a little troubled at looking at the matrix, 
1 mean, that’s the thing | pick on, I'm a little troubled 
about the notion of skill level, and what troubles me 
a bit is that, it's what I think has been said here before, 


it’s that we, as professionals and imtellects, may look 
at this and say this is reasonable and, yet, is it not 
some of our own values that we put in the skills? I'm 
troubled, for example, in this country, the notion that 
legislatures, and legislators, and managers in public ad- 
ministration would be at the head of any ladder would 
be, to say the least, controversial. 

And then, I notice that in the arts, my daughter, the 
poet, would certainly agree that the skill levels of creative 
writers and librarians are higher than the skill levels 
involved in athletics, and, yet, | wonder if that is a 
judgment that large numbers of our population would 
agree with. 

You see, my point is that, in forming skill levels, 
we've used explicitly education, and we've used some 
other judgments, I'm not sure that we've got information 
to do a matrix of the type that you have here, where 
we've really got productive skills to make this mairix. 
Clearly, that’s what we want, and we've got—I don't 
want to be too critical, because basically you are really 
working with the information we've got. My point, I 
guess, is that, what we have are some rough proxies 
for what skills really are. The rough proxies have some- 
thing to do with education, experience, et cetera. 

I always want to point out the fact that we just need 
really a lot more about what it is that humans have 
that’s really productive. 


MARGARET ROBERTS: I just want to make a com- 
ment. First of all, in terms of management, and legisla- 
tures, you'll notice that | did say it was a skill type, 
it may be at the top but it is not assigned a skill level 
overall. For that very reason, we, in our draft, did put 
it in skill level A, as part of skill level A, and we 
stepped back from that, in that we felt a lot of the 
managers in a lot of the groups were not equivalent 
to professionals, and that’s why they aren't given a skill 
level in this scheme. 

As far as the arts goal, | certainly admit this was 
a lot of judgment calls. Unfortunately, as you say, we 
don’t have the information, we don’t even have the means 
to have the information. Nobody really knows in any 
kind of absolute terms, how you could relate artistic 
talent to scientists or something. Nobody really knows, 
so we took a rough crack at it, and I certainly admit 
that that’s what it is, especially in terms of the arts, 
in terms of athletes. 

In terms of the professionals, | think it does reflect 
at least current practices and demands of the system. 


Where Do We Go From Here? 


Bureau of Labor Statistics, respectively, summarize the 
lessons from the conference and plot the direction that 
these major players must move m, together, w revise 
the SOC to meet the occupational information needs of 
the twenty-first century. 


Katherine Waliman 


Office of Management and Budget 


As I lead off this last panel which has been charged 
to provide a bit of a wrapup on the spot on what we've 
been hearing during the last 3 days, I feel somewhat 
personally challenged. 

It's been a bit awkward sitting right in front of the 
speakers for this entire conference, particularly as ref- 
erences have been made to the view that ““OMB is going 
to solve this problem."’ I'm challenged the same way 
| was when I gave a talk at the Population Association 
meetings about a month ago at 7:00 am.; the few people 
in this room who know me know that 7:00 a.m. is defi- 
nitely not my time of day. It got worse as | walked 
in the room and there were 100 or 150 people, and 
each one who came up to me said, ““The only reason 
I'm here is because you are here.”’ So, one feels one 
should do one’s best under those circumstances. 

] am not going to try to present a synopsis of what 
I've heard. | would like to provide a little bit of context 
for why OMB is involved in this business at all, for 
those who may not be so familiar with the role of the 
Office of Management and Budget, and try to provide 
a littl bit of a bridge to my co-panelists, who will 
give some perspectives from the agencies of what they've 
been hearing the last couple of days. 

I am often asked, sometimes seriously and sometimes 
somewhat facetiously, what it is that the Chief Statistician 
at the United States Office of Management and Budget 
does? If 1 were to answer that question for you in a 
somewhat formal way, | would say that we have three 
principal functions. We try to facilitate coordination in 
our decentralized system—and those not familiar with 
the system here have had a good look at it over these 
iast couple of days. We try to foster long-term improve- 
ments in the system, and we have responsibility to de- 
velop and monitor the implementation of standards. The 
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One involves, in fact, the issuance of a standard— 
the final decisions related to the next release of the Met- 


was issued in our last Metropolitan Area Bulletin in De- 
cember, and we have been attending to those. On Tues- 
day, we met with the Director of the Office of Manage- 
ment and Budget to review the final decisions. 

Just when | thought I could then sit down and enjoy 
the rest of the conference, we began to get feedback 
from the congressional committees in the House of Rep- 
resentatives on their marks for appropriations for the sta- 
tistical agencies for Fiscal Year 1994, and we had some- 
thing on the order of 4 hours to get our comments into 
the process so that those responses could go back to 
Congress before the full committee sessions were held 
this morning. So, that is my excuse for where I have 
been, why I have been jumping up and down. | hope 
you will understand. 

As some of you know, I have spent the past 11 years 
outside of government, essentially as an advocate for 
the quality and accessibility of the statistics that are pro- 
duced by our Federal system. 

At times, I was critical of the OMB Statistical Policy 
staff. In particular, | couldn't understand why they never 
got around to doing some of these things they were 
supposed to do, like developing and revising standards, 
and | must say I also got annoyed with them when 
they popped in and out of meetings. 

My tolerance on both of those scores has improved 
a great deal over the last 4 or 5 months since my return 
to OMB. One of the things that I have come to realize 
is that in addition to the more formal functions that 
we perform that I set out at the outset of my remarks, 
we actually serve as well as ‘statistical consultants’ 
for the Executive Office of the President. What does 
that involve? An example may serve best to illustrate. 
Every day we receive one or more pieces of legislation 
that is going through the Executive Branch review proc- 
ess, that has some statistical aspect to it. Members of 
our staff are as’)ed to comment on, and give guidance 
on, whether tcse are a good piece of legislation or 
a good provis}on that are in pieces of various legislation. 

Let me try now to bridge back to the subject at hand, 
by noting or. ¢ again my role as an advocate for users 
of the prodw cs that are produced by the Federal statistical 
system, users who in my view include Federal agencies, 
State and local governments, academics and other re- 


searchers, the business community, public interest groups, 
and most important to me personally, the citizens of 
our country who | think are the ultimate users of the 
information we are all producing here. 

As I retum to OMB, I must say that I carry this 
bias with me, and | plan to do my best to maintain 
this bias. 

The views that we've been hearing over the past 3 
days represent, in the truest sense, the views of various 
components of the user community broadly defined. Al- 
though we at the Office of Management and Budget 
are prone to say that our standards are for statistical 
purposes, and in a formal sense that is true, the fact 
is that our standards have as well a great number of 
other lives that extend well beyond what might be called 
*“statistical purposes."" Many of the concerns that have 
been expressed in this meeting have come from those 
constituencies that are responsible for the uses of these 
standards that have been embraced in legislation, in regu- 
lations, in program administration, in evaluation, in re- 
search, and probably in a number of other ways that 
I have failed to name in this bricf summary. 

In a very real sense, these standards affect the lives 
of our Nation's citizens. So, while I might, under a 
strict interpretation of the authority of our office, echo 
Richard Madden's statement this morning that our stand- 
ard occupational classification is “simply a statistical 
classification’’—1 think those were your words, Rich- 
ard—I believe it is incumbent on us, who develop and 
promulgate these standards, to ensure that our work ad- 
dresses the realities of the way those standards are used, 
and how they are used in ways that extend far beyond 
what we would normally consider strictly statistical pur- 
poses. 

I have one additional bias to share with you before 
I turn the session over to our panelists, who will discuss 
““where do we go from here’’—and I do hope they will 
tell me—and that bias is that I have what I refer to 
sometimes as a “‘can do’’ attitude. I am less interested 
in hearing all the reasons why we cannot do something, 
for example, because our legislation says so, which | 
hear a lot, than | am in hearing how we can do some- 
thing. How can we work together toward a solution that 
will, perhaps, not be easy, and that, perhaps, will not 
please all of the people all of the time, but that will 
represent the best approach to meeting valid needs and 
concerns that have been expressed here? 

If | might paraphrase the challenges that Tom Plewes 
presented at the outset of the discussions on Tuesday, 
we have been challenged over the last 3 days to hear 
the views of users, to consider the U.S. system in a 
global environment, and to consider our occupational 
classification system in light of other systems. 
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help from other agencies at the Department of Labor, 
has borne the major substantive and admunistraiive re- 
sponsibility for the conference that we have had here 
on occupational classification. 

We are indebted as well to all of you who have shared 
with us, both in your papers, and in your comments 
during these sessions, your thoughts about what we 
should be doing, and your experiences in trying to do 
things yourselves. 

I think over the longer term the best way that we'll 
be able to demonstrate our thanks to all of you for 
being involved in this conference will be by showing 
that we can, in fact, learn from our colleagues in other 
countries, and by showing that we can listen to our 
users here at home. 

Last week in Geneva, Canada’s Chief Statistician, Ivan 
Fellegi, recalled a statement some years ago by one of 
the world’s leaders who offered at a particular juncture, 
that we had reached what he called “‘the end of the 
beginning."’ | think that's where we are right now. We 
are at the end of the beginning of our process to revise 
with your help the standard occupational classification 
system for the U.S., and I thank you all for joining 
us in that. 


Daniel H. Weinberg 


U.S. Bureau of the Census 


In November 1991, the U.S. Bureau of the Census 
convened another international conference, on the classi- 
fication of economic activities, which focused on plans 
for revision of the Standard Industrial Classification (SIC) 
system (U.S. Bureau of the Census, 1992). The Census 
Bureau invited Ron Kutscher of the Bureau of Labor 
Statistics to open their final session, “‘What Next?’’, so 
I suppose it’s fitting for the tables to be turned. I want 
to express a debt of thanks to Ron, and to the other 
participants in that conference, because some of what 
! will say about the Standard Occupational Classification 
(SOC) is similar to what they said about the SIC. These 
remarks are part summary, part critique, and part my 
own opinion. As the executive summary of the SIC con- 
ference volume pointed out, the U.S. economy is charac- 
terized by rapid technological change and increased 
globalization. Those factors have just as much to do 
with affecting the SOC as they do with the SIC. Indeed 
they speak, as some speakers already have, about the 
need for greater integration between the SOC and the 
SIC. They also suggest the need for a dynamic system 
able to adjust quickly to changes in the economy and 
for increased international comparability. I think those 
needs are incontrovertible. Let’s not wait 17 years be- 
tween revisions of the SOC; why not think about chang- 
ing it every day? As the commercial says, let’s just 
do it! Let me pick up on some other themes of both 
conferences. 

First is whether the SOC needs a conceptual frame- 
work, and whether the SOC and the Dictionary of Occu- 
pational Titles (DOT) need a common framework, based 
either on economic theory or some other scheme. Regard- 
less of whether these two systems share a common frame- 
work, the relationship between the SOC and the DOT 
needs to be clear, and continually maintained. The same 


The key to successful relationship is that the SOC 


assoc 
with the Bureau of the Census.) In effect, the CPS 
the OES would be held to the 


will facilitate other uses. 


How would this relate to the DOT? Each SOC basic 
reporting level could be comprised of one or more DOT 
job titles, in effect mirroring the United Kingdom system 
described earlier—a Volume 1, consisting of the basic 
Statistical structure (in their case 371 occupations); a Vol- 
ume 2 consisting of a dictionary of titles (for the U_K., 
23,000 job titles); and a Volume 3 consisting of a cross- 
walk to previous coding schemes. | agree with Mr. Mad- 
den of Australia that it is difficult to conceive of the 
DOT as the basis of an SOC (that is, bottom up); the 
DOT is closer to M. Bertrand’s notion of the world 
of work as a continuum of activities, perhaps too close 
for it to be the basis for a statistical standard. 

What about the new “‘database’’ of Occupational Titles 
we have heard described as the vision of the Advisory 
Panel on the Dictionary of Occupational Titles? That 
vision is skill-based. The only way to integrate a skill- 
based DOT into the SOC is for the SOC to be skill- 
based as well. That’s the underlying theme of this con- 
ference, but let me come back to that point a bit later 
with a bit of cold water. 

I must add that I am skeptical about a goal of making 
industry an integral part of the SOC, as we have heard 
other speakers suggest. We have the SIC for that! If 
we want industry detail, then cross-tabulate occupation 
by industry. A bookkeeper is a bookkeeper whether work- 
ing for a construction company, IBM, or Disney World. 

Reasonable international comparability should be a goal 
of the revised SOC, not just because we signed up as 
part of the international conference back in the late 
1980’s. I think a careful look at ISCO-88 (COM), as 
it is being implemented by the European Community, 
should be a part of the revision process. Unfortunately, 
while statisticians are easy to persuade that the U.S. needs 
a good reason to be different, I am afraid that politicians 
in the U.S. often need a good reason to be the same. 
Nevertheless, | was very impressed by the “‘top down"’ 
Dutch approach, though it raises the important issue of 
historical continuity. Some users rely heavily on time- 
series comparisons. Let's not forget them. 

To be sure, some of these various goals are in conflict. 
How can you increase global comparability and move 
toward a dynamic system without decreasing historical 
comparability? You can’t, and some tradeoff will have 
to be made. How can you create a dynamic system in 
a world of limited resources without compromising qual- 
ity? It’s difficult to say the least. With a dynamic SOC, 
how does one distinguish between substantive and inter- 
pretive changes? Does one need a theoretical basis or 


should we focus on actual use? Should the theoretical 
basis be supply-side or demand-side? What is the role 
of statistical reliability versus common sense? The trade- 


a moment. The Canadian system, for example, is skill 
level-based. Fine in theory, but skill level is often meas- 
ured by education level. As we discussed earlier, there 
is substantially more variation im actual skill level in 
the United States among persons of a given educational 
attainment than in most other countries. What could we 
use in place of education in the US., and, if we used 
an alternative, how do we ensure imternational com- 
parability? 

Perhaps we could develop some objective measure of 
skill that an employer could use to classify a job. Fine 
for the OES, but not so fine for household surveys. 
What kinds of additional questions would need to be 
devised to accurately determine the skill level of a par- 
ticular employed respondent?, not to mention finding the 
time and dollar budgets to ask those questions (especially 
on the Decennial Census where time constraints are s¢- 
vere) or the issues of accuracy and timeliness. This is 
a basic problem in revising the SOC to conform with 
international standards and in integrating the SOC with 
the DOT. Skill level appears to be a demand-side meas- 
ure; household surveys ask the household—the supply 
side—the questions. Even if we figured out how to ask, 
the answers may not match. 

Two other more minor points. First, what about jobs 
that cover more than one occupation? How do we classify 
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its construction. Our first task must be to agree on the 
rules, but, as Jack Triplett said, they need to be based 
on common sense. We obviously need to set up some 


ment. Let's get going, 1997 is not far away! 
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Raymond Uhalde 


Empl ond Tesininn Adsniniatati 


Good afternoon. It is late, and I will try and be brief. 
First of all, on behalf of Carolyn Golding, who was 
scheduled to speak at this point in the conference, and 
was not able to attend, and on behalf of the Employment 
and Training Administration, I'd like to thank all of you 
this conference. We value those contributions. Even 
though I am sitting at this table flanked on both sides 
by statisticians, | don't pretend to be a statistician. But 
I think it is appropriate that a representative of my agency 
be here, because ETA has a technical component to the 
work that it does, and we are also a major user of 
information that we are talking about at this conference. 


of labor market information to clients out in the field. 
So I come here viewing the subject with two hats. 

I understand that the Secretary's remarks, and mine, 
in part, are intended to convey that ETA is here to 
affirm its commitment to working with BLS, NOICC, 
and certainly with our brothers and sisters at the Office 
of Management and Budget (OMB), within our limited 
resources, to try and build a unified occupational classi- 
fication structure. We are committed to that. I say that 


ciently if you have good solid information. A way to 
help ensure this is to develop a single, unified, occupa- 
tional classification system. 

oadhanag tye pamininy-say byendlggher tear ques 
programs in this country for 25 years, and public edu 
cation programs for many more years, we find it increas 


for skills is. 

So, in recent years, we have begun to identify the 
skills required by a changing work place, and by employ- 
ers. This is an ongoing process and is tied in with our 
commitment to build a skill-based classification system. 


There was some discussion of the Advisory Committee 
for the Dictionary of Occupational Titles this morning, 
and some of their recommendations. We are prepared 
to move forward on them. We see great importance in 
this. In fact, ETA has decided to begin using the Occupa- 
tional Employment Statistics system in reporting training 
and placement efforts in our Job Training Partnership 
Act programs. 

We've had discussions already, and we are prepared 
to work with BLS, probably on a nonfinancial basis 
(Right, Tom?) and work very closely. We may even 
sign a piece of paper committing to this nonfinancial 
arrangement between the Bureau and us. We want to 
work toward creating a single classification system which 
we think would be skill-based. 

I acknowledge Dan's concerns particularly about cer- 
tain problems :elated to collecting data using the house- 
hold survey. But as a user, we have a “‘can do”’ attitude. 
We think somebody can resolve those issues and we 
ought to go about the business of doing it. 

The Secretary asked for a step-by-step process, an anal- 
ysis of what needs to get done to realize a single system. 
I think together we should sit down and figure out what 
that work plan is and what strategy we need to accom- 
plish it. We should lay this before the Secretary, before 
OMB, and before the larger community that is here, 
to demonstrate that we mean business. We certainly wel- 
come any others into this community to help in this 
process. 

1 would say, in closing, that one of ETA’s major 
emphases is providing information through a system of 
‘one-stop centers’ which we hope to establish. We see 
‘one-stop centers’’ as essential if we are serious about 
promoting lifelong learning in this country. 

We ask adults, once they leave school, to participate 
in skills upgrading, knowledge acquisition, and education, 
need in order to make decisions about lifelong learning. 
We make it inordinately difficult for people to get the 
assistance they need. The information may be at your 
local college. If you happen to be a 40-year-old adult 
who hasn't been back to school since high school gradua- 
tion at age 18, we say, well, if you really want to 
continue your education, you have to go into a school 
setting just to obtain information about programs avail- 
able. That is not—certainly not—a user friendly system. 
It's not even a system designed to provoke the kind 
of behavioral change we are looking for in this country. 


In this connection, a major recommendation from the 
APDOT was to make the Dictionary of Occupational 
Titles more accessible and more user-friendly. Something 
like a system of “‘one-stop centers"’ would also promote 
a more user-fnendly atmosphere, and make information 
accessible to individuals of any stripe, at any point, re- 
gardiess of where they are in their life cycle, whether 
they are employed, unemployed, or on welfare, whether 
they are students or mid-care. workers looking for infor- 
mation in order to make career changes or upgrade their 
skills. We ought to make it casy for them to get that 
information, and it ought to be quality information, not 


only about career and skill requirements, but also about 
vendors and alternative providers of waining and edu- 
cation. We need tw provide cousumer information about 
who provides such training, the quality of such training, 
and the experiences of people who took part in such 
training, so that individuals can make informed choices. 
Again, we at ETA have imterests on both sides of 
it accessible to our customers. Thus, the results of this 


Thomas Plewes 


Bureau of Labor Statistics 


The last day, the last session, the last speaker, 5 min- 
utes to go, if I stick to the agenda. 

I don't want you to think that | wrote the solution 
here before | came in, but I do have some overheads 
that we generated this noon. | want to share a couple 
with you. 

I have some awards to give in the course of this 
conference, because I've really seen some promising solu- 
tions come along, some of which were generated by 
the audience, and some of which were generated in my 
feeble mind. 

The first promising solution is to Neal Rosenthal’s 
vexing problem of all the tile layers, the hard and soft, 
and the carpet layers. The solution is shown. Okay. 
We've got to get nd of those job classifications, it’s 
just too vexing. There is no answer w the tile layer’s 
problem, so that's what we'll do, we'll just require people 
to lay concrete floors and we'll get nd of that particular 


I think we had a pretty good example here in Fred 
Conrad's discussion of what came out of our kind of 


° 


And, finally, as carrying forward the whole theme of 
everything we talked about here, and to take off on 


is what we have, indeed, come together and agreed upon, 
if you will. 

In this last session of the conference I want to carry 
on one more kind of a thought process with you. | 
think we can learn a lot about the cx 2uses for not having 
done the nght thing im the past—the mght thing im the 
past was to have had all of us accept the standard occupa- 
fication as given to us, integrate the DOT with the SOC, 
and make it all work together. In other words, we should 
have done all these things we are talking about now. 

But, | heard some really good excuses at this con- 
ference for not using the SOC. | want to share them 
with you. Some are good and some are really fabricated. 

Here's why we don't use the SOC. /i's wo old. All 
right. How old is it? It’s 12 years old. How much goes 
on in the course of 12 years, really? 


Reporting problems. We heard a ict of good explanation 
about reporting problems. The fact of the matter is that 
we don't use the SOC because at's impossible to carry 
forward with the collection of information that fi imo 
those kind of boxes. People just don't think that way, 
companies don’t tunk that way, and people don’t think 
that way when you ask them im our surveys. 


it's arbitrary. in fact, it's arbitrary on purpose. We heard 
the Census Bureau talk about some of the decisions that 


Now, that's okay, because they are the customer. But, 
if the customer were a National Sales Foundation, would 


1 submit that the OES structure is not the ideal system 
that we want to move toward. | support the decision 
of the ETA Ww say it's probably better than what we 
have right now in the SOC, because it is more reflective 
of the occupations we want to train them for. Nonethe- 
less, we must remember that the OES system has been 
driven by customer requirements. 


Too myopic; not exact enough. Those are some of the 
things | think we've got to think about as we replace 
the SOC with a new system. 

Well, how are we going to go about that? Some ideas 
have come out as highlights of the conference. 


Design for all users, but stress statistical uses. The SOC 
is @ standard statistical operation. We ought not to be 
constructing a system out there that isn't subject to meas- 
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Submitted Comments 


introduction 

A concluding section contains comments submitted by Gon provides an opportunity for conference participants 
cight conference participants, some of whom did not © set forth their perspectives and ideas on occupational 
make formal conference presentations. Although the vol- _— classification in a more formal and complete way than 
ume includes audience questions and comments, this sec- a record of the conference discussion could. 
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James G. Scoville 


University of Minnesota 


Principles of Job Content: 
and Operational Basis for an SOC 


As first proposed in Scoville (1969), job content is 
viewed as having two major dimensions: the technical 
focus of the job which determines the “job family” 
to which it belongs, and the level of content of the 
job. These two dimensions determine many of the skill 
and training requirements of a given job, affect the ways 
in which compensation is determined, and influence pat- 
terns of labor mobility. These two dimensions seem to 
form the basic structure of the new Canadian National 
Occupational Classification of 1991, but that is for others 
te discuss; | would like to review applications and exten- 
sions of the basic job content model during the years 
between 1969 and 1991. 


Canadian job content, 1941-61 

The first follow-up work to my 1965 dissertation on 
job content actually preceded the publication of Scoville 
(1969), the revised version of the thesis. The matnx pro- 
posed in the dissertation, as modified by subsequent re- 
search on earnings in relation to estimates of GED, SVP, 
and Worker Traits Requirements, was applied to Canadian 
data in Scoville (1967). I found: the major impact of 
slower economic growth in the 1950's (as compared with 
the 1940's) was in the middle of the content level dis- 
tribution; there were considerable gender differences, with 
women more likely to be at the very top or very bottom 
content levels; there was considerable inter-provincial ho- 
mogenization of job content over the 20 years; lowest 
content level jobs in the Personal Services family showed 
remarkable buoyancy (as they did in the United States 
as well) in periods of more sluggish economic growth; 
in comparing U.S. and Canadian distributions by content 
level, the differing importance of job families has tended 
to raise and compress Canadian overall job content, while 
differing level distributions within families have tended 
to lower overall job content. (This last effect probably 
reflects operation of a Canadian labor market containing 
at the time a much less trained and educated work force 
than in the United States.) 


Educational needs of the Ontario iabor force to 
1990 

Burkus (1969) was a imore micro report on the edu- 
cational implications for Ontario of projected economic 
growth prepared for the Economic Planning Branch, Pol- 
icy Planning Division, Ontario Department of Treasury 
and Economics. As Burkus observes: “An industrial 
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break-down of the labour force which classifies workers 
according to a senes of end products is unsatisfactory 
for our purposes because it does not reveal the technical 
onentation of the various types cf jobs performed”’ (page 
3). Similarly, ““occupational data does [sic] not tell us 
the particular type of function performed or service ren- 
dered"’ and thus is of limited value in planning for edu- 
cation and training specifics (p. 3). Applying the job 
tributions [of educational attainments by job family and 
industry} form a useful basis in preparing projections 
of educational requirements after labour force demands 
have been derived by industry"’ (p. 54). 


Work and workers in the Cincinnati Model Cities 
area 

The author was asked to look at the kinds of jobs 
held by residents of the Cincinnati Model Cities area. 
Scoville (1971) reported on the first survey of the area; 
subsequent surveys and resulting reports were intended 
to provide “‘a longer analysis of the impact of Model 
Cities in Cincinnati on the ‘quality’ of jobs held by 
residents of the area’’ (p. 1). What would be the 
“changes wrought by model cities in the type and content 
of work performed’’ (p. 1)? This was a good question, 
but subsequent studies did not make it to the author, 
an inquiry has been made to see if the project was 
ever carned through. As to the 1971 report itself, it 
showed that the job content model could focus efficiently 
on the areas of work that were underrepresented (inspec- 
design—-probably due to low levels of educational attain- 
ment in the area) and overrepresented (tools, machines, 
and personal services). It depicted most graphically the 
work and earnings prospects in the Model Cities area 
by comparing overall content levels with those of all 
urban workers at the 1960 Census. 


Scoville (1972) was one product of a USDOL contract 
with the author in the late 1960's. As the heading sug- 
gests, one contribution was to review the theory of job 
design from Smith to the present, propose a new model 
in which job design, training breadth, and the allocation 
of training costs between employers and workers are si- 
multaneously determined by underlying turnover and 
training cost functions. This provides the theory as to 
where the various specific jobs are located within a range 
of ‘‘job options’’ defined by available technology. The 


applicability of the model was checked against questions 
relating to labor mobility, job breadth in the construction 
trades, and job design in medical care. 

But Scoville (1972) had more on its agenda. A practi- 
tioner and scholar survey of data users was joined with 
an overall appraisal of currently available occupational 
implications . . . for war occupational data base are quite 
Straightforward: (1) we require considerably increased de- 
tail; and (2) this detail must be capable of aggregation 
in a variety of ways. Data which are uxsed upon specific 
jobs, firmly placed in the technical context of surrounding 
jobs and technology, should meet these criteria. More- 
over, such data provide the proper base for corollary 
information on training, wages, turnover, and the other 
variables [in the theoretical mode! discussed above]"” (pp. 
40-1). 

Scoville (1972) also addressed the probable source of 
such improved job-related data, evaluated a variety of 
competing possibilities, and opted for *‘an intensive work- 
related household panel sirvey"’ as the best bet. Scoville 
(1980) re-emphasized these last two issues: the nature 
and appropriate source of the basic work-related data. 


Extensions to developing areas 

Scoville (1985) revisited these issues as part of the 
ILO’s project on the revision of the International Standard 
Classification of Occupations (RISCO). Once again, the 
focus was on a job content framework as a means of 
organizing detailed work information, in particular data 
with a focus on “‘type of work performed”’ in developing 
countries. | proposed that, for those sectors of LDC 
economies where **jobs’’ can be spoken of meaningfully. 
work be broken into major “‘domains’’ based on what 
is being processed and how (p. 10). Within these do- 
mains, more specific job families would be identified. 
Thus, in the domain focussing on “‘processing informa- 
tion,”’ a job family (or perhaps job clan) focussing on 
*‘word processing’’ could be identified. Within that broad 
family, we could identify a number of distinct job family 
modules, each of which is a group of jobs centered 
around a particular word processing technology. Thus: 


WP Module 1 WP Module 2 WP Module 3 
Cienca! supervisor Clence, supervisor Letier writer 
Word processor reparrmnan Typewrite: repawman 
Word processor operator Typrst 
Scut labor Scout labor Peon 


(From Scoville (1965). p 11 as modified) 


“*In this example, Module | would be found... in 
the offices of the country’s Central Bank, Presidential 
Palace and Army Command. Module 2 would appear 
generally throughout business and government bureaux. 


Module 3 would be found on the sidewalks and im the 
streets of the bazaar.”” (p. 11) 

Scoville (1985) concluded that a shift of ISCO towards 
type of work performed is “‘fully warranted, and . . . 
suggested a formulation based on job content, recognizing 
that jobs belong ‘9 families clustered hierarchically about 
@ particular technology or other technical focus’’ (p. 15). 
The matrix approach to job content may be applicable 
in the modern sector of Afghanistan or Zimbabwe as 
in the United States and to the same kinds of problems. 


Concluding remark 

When a preliminary version of the Canadian NOC 
arrived in my office, I wrote to long-ago thesis advisor 
Prof. John Dunlop “‘So far as | know, this is the first 
recognition of these ideas [the job content matrix ap- 
proach] by employment officialdom anywhere in the 
world.” Today's session will help us tell whether it was 
worth waiting for, or whether | was deservedly a prophet 
without honor—in his own country or anywhere else— 
for some 25 years. 
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The Classification of Occupations for 
Healthcare and the Development of a Single 


Terminology for Occupations 


A. W. Forrey 
University of V ashington 


Health care interest in occupational classification 

Since 1985, ASTM (American Society for Testing of 
Materials) has been developing standards for Computer 
Based Patient Records (CBPR). In the course of adopting 
common conventions for automated primary records of 
care and other paper record systems (1,2), it became 
clear to members of the ASTM E-31.12 Subcommittee 
on Computer Based Patient Records work group that 
the data elements denoting occupation (largely: current 
occupation, past occupations, family member occupation) 
required a single unified terminology. It was recognized 
that the National Center for Health Statistics, the Bureau 
of the Census, the Office of Management and Budget 
and the International Labour Organization all had classi- 
fication systems and terminologies for occupation. More- 
over, as part of the gathering of a health history in 
the course of constructing an individual’s CBPR, the indi- 
vidual’s job history, complete with job title and job clas- 
sification, have to be recorded. These job/occupation at- 
tributes, as it is well recognized, are also used widely 
in personnel management and economics as well as in 
demography. There is, therefore, no reason for a separate 
health classification and naming of occupations even 
though since the 1970 OSH Act, health care practitioners 
have been trying to characterize health problems due 
to the work environment. Since health effects are re- 
corded in the primary record of care and in the longitu- 
dinal health record [Note the use of these generally de- 
fined terms!], the terms used for the record must be 
in common with their usage in business and government, 
if there is to be a chance of relating detailed health 
conditions to resources and policies applying to the work 
environment. For this reason ASTM E31.12 has attempted 
to synthesize a unified terminology from the existing 
lexicons that can rapidly be the basis for healthcare infor- 
mation management common conventions in the near 
term and yet be able to be transformed into a compatibly 
worded terminology based upon the national and inter- 
national efforts targetted for 1997. A draft standard (3) 
of coded values to be used in manual and automated 
health records of care is now being circulated for ballot 
which contains the terminology developed to apply to 
the occupation data elements. 
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The Basic approach 

Our modest effort was developed using the database 
tools developed for automating the Department of Veter- 
ans Affairs healthcare facilities and now used by the 
U.S. Department of Defense and the Indian Health Serv- 
ice. The basis for classification uses the following major 
and Manufacturing/Transport that are used in all of the 
present classification systems. Use of the terminology 
in health care data collection requires intuitive, systematic 
should be invisible to the user, leaving the term to be 
as intuitively obvious as possible, resulting from the sys- 
tematics of its wording. We have used abbreviations to 
shorten the overall maximum length to 65 characters for 
readiblity and understandibility. Examples of wording are 
shown in table 1. 


Table 1. Occupations 


Problem areas 
In addition to the uneven granularity, each of the 
groupings suffers from lack of clear criteria for assigning 
an occupation name to the group and resolving priorites 
in selecting the major grouping criterion. A major classi- 
fication question is: When does the nature and level of 
duties move an individual into the Administra- 
tive/Managerial domain? Another question is: What cri- 
terion determines Professional/Technical duties instead of 
Clerical, Service, Agriculture, or Production/Transport re- 
sponsibilities? 


involvernent of ali activities 

It is recognized that the categorization of occupations 
applies to both the practitioner and nonpractitioner seg- 
ments of the healthcare system and will be used both 
in CBPR systems and supporting resource management 
systems for a variety of clinical as well as resource 
fiscal. Existag working relationships of ASTM E31.i2 
with ANSI X12 Electronic Data interchange (EDI) work 
groups already exemplify the beginning of this effort 
and a powerful, systematic terminology for occupation, 
will imcrease the power of systems for these purposes. 
National and international health care informatics 
standards 

It is appropriate here to outline the existing national 
and to sketch the directions in which these are heading 
in order that this audience can sense how the two efforts 
can be coordinated and lead to mutual benefits. In 1985, 
after 14 years of focussed efforts in developing standards 
for ancillary health care information systems such as clin- 
ical laboratories and pharmacies, ASTM established a 
series of Subcommittees having interest in the full range 
of patient care data issues. Several health-care profes- 
sional organizations have been involved. A list of some 
of those standards appears in table 2. In carly 1988, 
an Ad Hoc organization of existing formal voluntary con- 
sensus standards bodies active in health-care informatics, 
showa in table 3, formed the Health care Informatics 
Standards Coordinating Committee (HISCC). The formal 
siandards coordination activities were later assumed by 
the ANSI Healthcare Informatics Standards Planning 
Panel (HISPP) formed in March 1992. That effort will 
probably lead to the formation of a U.S. Technical Advi- 
sory Group (TAG) to the International Standards Institute 
(ISO) Technical Committee (TC) on Health care 
Informatics that most probably will be formed shortly 
to deal with this fast moving subject. All groups are 
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developing common models and terminology to explicitly 
define common concepts. The Computer-based Patient 
Record Insutute (CPRI) was formed, as recommended 
by the institute of Medicine report (4). to foster education 
and collaborative standards efforts and to raise funds 
to assist standards projects. 


Tedte 2 ASTM Heelth care informatics Standards 


E-1238 Standard specication to rewsiening Clruce cOsevelos De 
tween mdepe Oe" syste s 

E123 Seed gate tr Geert of ResevetowRegersio 
Agneso Oscherge 'ranste (R-ADT) syste vs to asovelsd pete 
care mtor™elon SsysieT™s 

E-1364 Standarc gude tor Gesorghon Commer’ and suc’ on a” alo 
mated premery "ecorc of care 


Table 3. HISCC member organizations 


Amencan Somety to Testing of Materais (ASTM) 

Armencan College of Racoiogy/Nanons Erectnca! Mantacturers Assoce- 
won (ACRINEMA) 

Health Level Seven (Hi-7) 

instate of Eiectrca’ anc Blecormc Engrwers Mecca’ Dats Standards 
Proyect (EEE-MEDOX) 
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fication are often confused by the multitude of occupa- 
tional coding structures. They ask, ““‘Why don't we have 
just one occupational classification sysiem?"’ I hope we 
will soon be able to tell them that we are working two- 
gether to develop one system which we can all use for 
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The content model proposed in the APDOT Final Report 
functional skills, and occupationally specific skills (32). 
Additional work is needed to develop accurate and afford- 
able methods to determine the level of these skills across 
all occupations. The Economic Roundtable paper also 
underscores the need for good information on skills and 
educational levels. “Knowledge about occupational skills, 
and requisite training and education, is critical to workers 
entering the labor market, or secking to transfer skiils 
mation is especially important when jobs, occupations, 
and labor markets are transformed by organizations adapt- 
ing to a changing economic environment"’ (Drayse 76). 

Our relationship to the global economy requires us 
to look also at how other countries classify occupations. 
The International Standard Classification of Occupations 
(ISCO-88) seems to be a classification with which our 
coding needs to be compatible. Since our system will 
be more detailed, we should be able to aggregate to 
their approximately 371 occupations. 

In describing an intuitive classification of occupations, 
the paper by Conrad and Tonn makes a very important 
statement: ‘““Whether formal or intuitive, good classifica- 


to the users of such systems”’ (Conrad !). If the new 
occupational classification system developed for the Unit- 
ed States can accomplish this goal at the same time 


that we we develop one comprehensive system of occupa- 
Homa} statistics and characteristics, we will be better able 
to prepare our work force for the jobs of the future. 
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The Career Case for Compatible 
Classification 


In his opening remarks to the conference, Mr. Plewes 
pointed out that career information is a dominant current 
ané future component of occupational information use. 
To quantify this point a bit, in 1992, State-based Career 
information Delivery Systems (CIDS) reported that they 
were located in almost 19,000 sites across the country, 
serving at least 4.5 million people who sought informa- 
tion about planning a career, preparing for work, and 
finding employment. 

The advances of technology and the widespread avail- 
ability of computers today increasingly allow individuals 
to obtain information about careers from sophisticated 
information delivery systems. As far as the user can 
tell, career information provided through these systems 
is accurate, complete, and up to date, and they have 
a right to this belief. A peek behind the scenes, however, 
indicates how difficult it is to develop and deliver good 
career information. If we think of career information as 
a jigsaw puzzle, we have pieces that will not fit with 
each other and pieces that are missing. Dr. Stevens 
graphically described these issues in his conference paper, 
“The Case for Revising U.S. Occupational Classification 
Systems.”’ | contend that the issues are exacerbated when 
the information is combined and delivered through a com- 
puter. The user is not presented with the obvious dif- 
ferences and time frames of the data sources and cannot 
judge their validity. The quality of our delivery mecha- 
nisms has exceeded the quality of the information being 
delivered; polished information delivery gives the illusion 
of accuracy. 

In times of high employment, there is no sense of 
urgency to develop good career information; people are 
finding jobs, and the economy is moving along quite 
nicely, thank you very much. Now we are having proo- 
lems, and the workforce, economy, jobs, and training, 
are all getting attention, but we can't deliver the informa- 
tion because we don't have what we need. As we attend 
to improving this situation, we must consider need for 
the career information from the point of view of Ameri- 
cans who are preparing for and seeking work. Good 
information will help people make better career and em- 
ployment decisions, and better decisions will support 

Given the need for good career information, | would 
like to illustrate the need for classification compatibility 
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in relation to the development of career information based 
on my experience in this field. 

When the National Occupational Information Coordi- 
nating Committee (NOICC) began its support of Career 
Information Delivery Systems (CIDS)}, it strongly encour- 
aged the use of the Standard Occupational Classification 
(SOC) system as the basis for providing carcer informa- 
tion, in accordance with Federal policy on the use of 
the SOC. Many CIDS have subsequently used the SOC 
as the basic organizing structure for occupational informa- 
tion, although they have deviated from that in selected 
cases based on user needs, much as have the Occupa- 
tional Employment Statistics (OES) program and the Bu- 
reau of the Census. 

To prepare a complete description of an occupation, 
I rely on over 17 different existing national sources of 
career information. These resources use various occupa- 
tional classification structures to provide their data, in- 
cluding the Dictionary of Occupational Titles (DOT), the 
Standard Occupational Classification System (SOC), the 
Occupational Employment Statistics (OES) structure, the 
census structure, and the Classification of Instructional 
Programs (CIP). Therefore, to create a single description 
out of these various sources, I must crosswalk the occupa- 
tional classification systems used to present the data. 

At this point I would emphasize that the discussion 
of developing a single occupational classification system 
for the United States must also consider establishing com- 
patibility with the Classification of Instructional Programs 
(CIP), the classification system used for education and 
training programs. For a person making a career decision, 
the education and training that may be required is a 
critical piece of information, aod must be accurately 
linked to occupations. It doesn’t make sense to try to 
improve the preparation of the work force, and neglect 
the relationship between education programs and jobs. 
If education is not a partner in the relook at occupational 
classification, the results will be severely limited in terms 
of the social and economic needs that must be addressed. 

In a SOC-based career information delivery system, 
the following topics are given as some examples of what 
information is typically provided about an occupation. 
Under each topic are noted the resource(s) that may be 
commonly used (and the crosswalkg between resources 
that is necessary). 


Occupational definition. Development of the definition 
begins with the SOC (very limited information), moves 


to a review of related DOT's (SOC-DOT), and includes 
a review of the OOH (SOC-OOH, no existing crosswalk 
except through selected DOT's). The definition may also 
crosswalk to military occupations using the Military Oc- 
cupation and Training Data (MOTD) database (military- 
DOT-SOC). 


Education. The development of required or related edu- 
cation and training entails matching the occupation to 
possible progrzms of study (SOC-CIP), then refining the 
possible SOC-CIP relationships by examining the Na- 
tional Units of Analysis (SOC-OES, OES-CIP), then re- 
lating the occupation to the OOH narrative (SOC-OOH, 
no existing crosswalk except through selected DOT's). 
The MOTD may be used to determine if there is military- 
related training. 


Earnings. The most comprehensive and standard national 
Survey, which uses the census occupations (SOC-census) 
and the OOH (SOC-OOH, no existing crosswalk except 
through selected DOT's). 


Future Outlook and Employment. The information for 
ment Statistics program which is available at the national 
and the State level (SOC-OES). Narrative information 
is also available in printed form from various BLS publi- 
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The current lack of conformity im occupational classi- 
makes i difficult for government planners, researchers, 
and other users of occupational data to carry out their 
work. With current budget constraints facing the Federal 
government, there is virtually no funding available for 
a Statistical program to collect regular employment data 
on the more than 12,000 coded occupations in the Dic- 
tionary of Occupational Titles (DOT). 

Many users of the DOT—such as employment services, 
labor certification offices, and guidance counselors— 
make use of less than 10 percent of the detailed occupa- 
tional information available. Furthermore, some occupa- 
tions are disaggregated to a much greater degree than 
others. The tobacco industry, for instance, has 148 dif- 
ferent DOT classifications, whereas college faculty have 
just one classification for all specialties. 

The most comprehensive program for collecting occu- 
pational employment information is the Occupational Em- 
ployment Survey \OES). With approximately 800 occupa- 
tions, it has more detail than the census/SOC in most 
areas, but less detail in other areas, such as 
sales/marketing. Expanding the codes from the OES to 
include some of the census/SOC codes not covered by 
the OES would result in a very useful classification sys- 
tem for labor certification, job matching, labor market 
information, and many legal uses such as determining 
economic loss for disabled workers. Such a classification 
system would have fewer than 1,000 codes. 

A database could be developed, listing detailed occupa- 
tional titles and characteristics within each of the codes 
similar to the census detailed occupational classification 
system. Such an approach is economically feasible and 
could meet user needs while vastly simplifying occupa- 
tional classification. A crosswalk could also be developed 
to link the database to international standards such as 
ISCO-88. 

As we move ahead to new classification systems, we 
should also be aware of the need for some users to 
be able to compare historical data to current data. Statis- 
tical agencies have been very lax in providing information 
that would permit users to assess the effects of occupa- 
tional changes. For example, when the 1990 census clas- 
sification codes were announced, information was pro- 
vided only on what the Census Bureau deemed major 
changes. But Neal Rosenthal of the Bureau of Labor 
Statistics indicated at the conference that his staff has 
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documented at least another 80 significant occupational 
classification changes. 

Ever if a comparison were made, however, of all of 
the classifications in each of the two several-hundred- 
page books for 1980 and 1990, there would be no way 
to detennine in any given case how important the dif- 
ferences are, because not enough information is given 
about what underlies the changes. It is not until users 
ered. 

One example that | discovered in my research was 
ticket agents. According to the BLS publication Employ- 
ment and Earnings, ewuployment in this occupation dov- 
bled from 1991 to 1992. Given what we know about 
the problems facing the airline industry, this seems 
counterintuitive. It turns out that BLS used different cen- 
sus coding indexes for the 2 years. The 1990 census 
counselor auto club—any industry," whereas the 1980 
definition is much more narrow. 

In 1989, the Census Bureau published a comparison 
of the 1970 and 1980 censuses. If the same thing holds 
true for the 1990 census, we will not be able to make 
historical comparisons until 9 years after the data are 
collected. 

The lowa Crosswalk Center puts together crosswalks 
between censuses, but their information is not useful in 
the case of the 1980 and 1990 censuses because they 
were never given explanatory information on the detailed 
changes. 

Even if that information were available, however, we 
would still have the problem of making comparisons be- 
tween the 1990 census and the Current Population Sur- 
vey, because of differences in the collection and coding 
of the information. Both surveys use an identical system, 
but they have differences in coding. For example, the 
1990 CPS lists four times as many special education 
teachers as does the 1990 census. The discrepancy results 
from differences in methods of data collection: the 1990 
census was done by mail-in questionnaire, and when a 
respondent indicated the occupation “‘teacher’’ it was 
coded as ‘‘clementary school teacher."" The CPS. on the 
tions and can classify occupations more specifically. 

If a new, smaller, occupational classification system 
is ultimately developed, it would be useful to provide 
information to users on differences in collection methods 
among the different surveys, so that users can make more 


informed decisions when they need to match occupations 
from different sources. It would also be useful to carry 
out surveys collecting characteristics on the different oc- 
cupations, such as level of education or skill required, 


expenence required, and other characteristics as rec- 
ommended by the Advisory Panel on the Dictionary of 
Occupational Titles. 
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U.S. Occupational Classification 


System Revision 
Comments and Recommendations 


introduction 

It was evident at the recent International Occupational 
necded in our occupational classification system. The 
Interstate Conference of Employment Security Agencies, 
Inc. (ICESA) concurs that now is the time to start the 
process of revising the Standard Occupational Codes and 
the occupational classification system. 


Millions of people in the United States depend upon 
occupational information to make decisions which have 
a direct, profound impact on their lives. Meaningful deci- 
sions are made by compenies based upon occupational 
information. Professionals spend time and dollars gather- 
ing, preparing, analyzing, and presenting occupational in- 
formation to individuals facing important personal deci- 
sions, companies, and policy makers. Despite our best 
efforts, these critically important decisions are based upon 
inadequate, or even misleading, occupational information. 

it is clear that without fundamental changes, our cur- 
rent occupational information will fail to adequately meet 
our future needs in the global economy. 


Principles 

Our “‘raison d’etre’’ is to produce and make available 
to all potential users the highest possible quality of occu- 
us at the conference that “good policy depends upon 
lem as being ““how to use data from different sources.” 
Quality occupational data permits better policy, improves 
and enhances the job matching process. Improved occupa- 
tional information is vita; for America’s workers to adapt 
to the global economy. 

The focus must always be upon the users. There is 
a broad spectrum of intermediate and end users of occu- 
ployers, counselors, students, and job seekers. But, for 
any decision we make, the fundamental question we must 
always answer is: What will be the impact of our actions 
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faced that ICESA believes need to be addressed before 
we can adequately provide a comprehensive occupational 
information system. We will only highlight here a few 
that from our perspective seem particularly relevant and 
troublesome. 


Inadequate Data’ Some of the occupational information 
we currently provide is inadequate, imaccurate, or mis- 
leading. Inadequacies in our current classification sys- 
tem contribute to this problem. Our future system 
should contribute to gathering and disseminating accu- 
rate and relevant information. 


Crosswalks. Fragmentation and crosswalks result in a 
considerable waste of time and energy. Trying to relate 
menclature results in inefficiencies. A new classification 
system should insure uniformity to help us better utilize 
existing data. 


Reinvent the wheel’ Given the magnitude of fundamental 
changes that are needed, the temptation will be to start 
all over again. But there is already a wealth of experience 
and expertise available on the service delivery side, where 
professionals wrestle with classification issues on a daily 
basis as they deal directly with the public. This expertise 
should be utilized in redesigning a new classification 
system. 


End users. in designing the classification system, the 
needs of the end users of the data to be produced should 
be paramount. It cannot necessarily be assumed that meet- 
ing the needs of intermediate users, such as statisticians, 
will also meet the needs of end users, such as job seekers. 


a much clearer understanding of what a skill-based ap- 
proach is, and the implications of using ut, before we 
base our entire classification system on it. 


Distribution. The type of classification system adopted 
determines how data can be distributed to users. Our 
current distribution methodology needs to be improved. 
We are not doing an adequate job of getting the informa- 
tion we have to those who need it im an effective manner. 
“One-stop shopping’ is one of the options we should 
pursue. Components of the classification should be orga- 
nized so that they facilitate flexible and rapid automated 
retrieval and presentation of data. The new classification 
system should contribute to effective distribution of data. 


Longitudinal data. Projections of occupational change is 
one of the most essential pieces of occupational informa- 
tion used. Whenever a change is made in the classifica- 
tion system, it makes i difficult to maintain historical 
be made. The process of developing a new classification 
mitigate it as much as is feasible. 


Recommendations 


Uniform system. it is clear that a single uniform systet.: 
is needed. Many of the taxonomies and recommendations 
presented at the conference have considerable merit and 
the implications and details for implementing them should 
be explored. The lessons of Frugoli and others about 
the maldistribution of sectors in our current system and 
the need for restructuring them to reflect needs in our 
current economy also should be heeded. 

More research needs to be done on how specifically 
to develop a compatible, unified redesigned classification 
system that can be used both for household surveys of 
individuals (such as CPS) and surveys of employers (such 


as OES). The default should not be simply that the most 
aggregated level of detail is what can be collected from 
household surveys. Other nations, such as Australia, add 
additonal tems to them census questionnaire that enables 
them to code individual responses with greater precision. 
In addition to requesting job title, they ask for major 
duty or task, type of employer, and name of employing 
firm. 


One approach worth careful consideration would have 
four layers of detail. The first level would suppoct a 


oped for the data surveys would serve as the structure 
for the DOT. Disaggregations for further detail on charac- 
teristics of specific occupations could be developed, if 
they remained strictly within the framework of the unified 
classification system. 

Finally, to meet the need for currency, at the fourth 


should be intuitive and user-friendly. This would facilitate 
both use of data classified according to that system and 
more accurate reporting and coding of data using the 
system. Now, the curvent SOC works better as a coding 
funnel than the terminology used in the hierarchical struc- 
ture of the OES. Skills Based: The current occupational 
Classification system is inadequate to meet the needs of 
the job matching process. In our changing labor market, 
where the unemployed too often cannot return to their 
former job, or even industry, it is critical that a new 
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based upon skill types and skill levels. Each skill cluster 


Wage data. The basic structure and the coding system 
of an occupational classification system should be in part 
determined by compensation level. For example, analysis 
of a given occupation which has differing skill or respon- 
sibility levels (for example, apprentice, journeyman, and 
professional) may result in a tri-modal distribution of 
wages. That fact suggests the desirability of expressing 
that occupation as three separate occupations, or at least 
as three distinct levels. Clustering these disparate levels 
imto a single occupation renders meaningless important 
distinctions which should be made when applying the 
data to policy or career/job decisions. 

One of the most critical gaps we have in current infor- 
mation, which limits our ability to classify occupations, 
is national, state, and area-specific occupational wage 
data. Before a new classification system is developed 


%3 


ity levels, an evaluation of the use of Ge OES wage 
data survey and special surveys mm prowsding tus essential 


an 
ence should be carefully studied and the lessons learned 
from i incorporated imto the reclassification process. 


Automanon. Automation 1s essential. The goa! should be 
to put the control of the use of the data in the hands 
of the users and let them get the information they specifi- 
cally need in the format that is most useful for them. 
it would be a mistake to involve the automation compo- 
Technical data processing experts with experience in de- 
veloping automated applications specifically for the deliv- 
ery of occupational information should be an integral 
part of the process from the outset. It is essential 
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improving occupational information. In a period of tight 
Federal budgets, a could assist im utilizing state resources 
and provide a limkage between the top policy level and 
end-users. it could also provide feedback and test ocw 
systems. Specifically, & could provide expertise and staff 


The composition of the Joint Technical Work Group 
should mclede af a minum representation from ICESA. 
states (LMI and ES), OA Field Centers, NOICC, SOICC 
disectors, CIDS, the Usash MicroMatrix Suppor Center, 
and the lowa Crosswalk Center. To assist the Joint Tech- 
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Dimensi.ns of Jobs in the United Stetes: 
An Expansive Viewpoint 


As the 2Ist century approaches, the United States 
workforce of the 1990's is being buffeted by numerous, 
powerful forces. These forces include: Worldwide giobal 


Papers and discussions at the conference touched on these 
new approaches to occupational classification could avast 
U.S. policy makers in confronting these challenging sob- 


independent of each other and were distilled from numer- 
ous sources (such as, brain-damage studies, cross-cultural 
Studies). 

Each person possesses different levels of these seven 
imtelligences. Tests can determine to a satisfactory degree 
a person's intelligence profile and, if aggregated, could 
be used to describe the cognitive capabilities of the labor 
force. If information about the intelligences needed for 
the vanous jobs offered m the economy could be 
ascertained from an occupational classificaticn scheme, 
then the balance between what workers have to offer 
and what the jobs require could be evaluated. 


industrial psychology 

This viewpoint holds that in an advanced and affluent 
economy jobs should be satisfying in ways that extend 
beyond-pay and benefits. To a distressing degree, this 
is not the case in the U.S. labor market. For exampiec, 
Schor (1992) discusses how employed Amen-ans are 
overworked, to the detriment of the work and personal 
lives. It can be argued that satisfying jobs are intrinsically 
linked to higher productivity as well as increases in the 
overall quality of life. 

Karasek and Theorell (: ‘96: have developed < specific 
list of job attributes related to a healthy worklife. For 
example, better jobs: Allow workers more control over 
their jobs; provide job security and 2 strong socia! support 
system; and allow employees to develop new skills. It 
should be noted that these researchers have developed 
a data collection mstrument that incorporates these job 
characteristics. Future occupational classifications should 
provide these kind of data. 


The world of technology 


Technology 1s omnipresent in our society. It is the 
basts for our high standard of living and for both positive 
and negative aspects of worklife and productivity. Indeed, 
# can be argued that a study of jobs and technology 
would reveal a startlingly complex, irreversible depend- 
ene vpon technology within the U.S. economy. Tech- 
nology also plays an important role im international com- 
petitrveness, and the evolution of new types of organiza- 
toms and jobs (for example, Zuboff 1988; Tonn et al. 
1992) 

Technology ts changing rapidly, especially information 
technology. Thus, it ts important to regularly assess the 
relationships between jobs and technology. It would be 
especially helpful for 2 new occupational classification 
scheme to possess a technological component. For exam- 
ple, the technology may augment one or more 2 pects 
of a user's intelligence (such as an expert system) or 
amplify the user's physical capabilities (such as a bull- 
dover), Many jobs are concerned with designing, operat- 
ing. almunistering, and maintaining technology. 


Concluding Remarks 


It ss unclear whether one can extract from the current 
occupational classification schemes {or even the skill- 
based schemes proposed at the conference) imformation 
pertunent to ail of the four viewpoints mentioned above. 
One reason is that attributes of the jobs thal compose 
occupational classification schemes may be inconsistent 
with the attributes associated with these viewpoints. A 
second reason ts that, by tradition, occupational classifica- 
tion schemes use job “‘labels”’ that are common in every- 
day language but may be erraticly used in the workplace 
and not easily related theoretically tc the viewpoints pre- 
sented above. 

For these two reasons, it s recommended that the 
focus of a new classification scheme be on job attributes 
rather than job titles. Table | presents examples of job 
attributes associated with the viewpoints discussed in this 
paper. Once a set of robust job attributes is arrived at, 
along with values for the attributes, then any job should 
be describable using this system. To study the labor mar- 
ket from various perspectives, one only need to aggregate 
jobs into categories whose job attributes are related to 
the important aspects of the driving viewpoint. 
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